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HILE others have come and 

disappeared again, International 
Motor Trucks have advanced steadily 
to a position among the few leaders in 
truck sales. Year after year their sound 
reputation has been passed on from old 
to new owners. Their popularity is con- 
ceded by users. Fleet orders and repeat 
orders, based on dependability, utility, 
and low operating cost, are forcing pro- 
duction to new records. 

Unusual economies go with invest- 
ment in International Motor Trucks— 
economies in first cost, performance, 
and upkeep—the logical result of this 
Company’s go-year manufacturing ex- 
perience. Prospective buyers will find, 
in this full line of trucks, sizes and 
styles to meet the most exacting haul- 
ing problems. 

Among the many exceptional ele- 
ments in the International system of 
motor truck design, manufacture, distri- 
bution, and servicing, we shall touch 
here only on the matter of International 
after-sale service. 

This Company is fortunate in the pos- 
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For 10 Years 
INTERNATIONAL Motor Trucks 


Have Made Transportation History 


session of a unique field organization, 
capped by 93 branch houses strategically 
located in principal cities. These have 
been functioning for years in the inter- 
ests of the Company’s varied activities. 
Each maintains a completely equipped 
motor truck service station, in charge 
of highly trained specialists and road 
engineers whose single purpose is to 
safeguard the performance of Interna- 
tional Motor Trucks. 

These extensive facilities, linked 
with the service of thousands of truck 
dealers, enable us to maintain our Free 
Inspection Service Policy. This exclu- 
sive feature protects all International 
Trucks with a 4-times-yearly free inspec- 
tion by factory trained road engineers. 
It is of tremendous cash value to owners 
whose trucks must be kept in continuous 
hard use. 

International Motor Trucks are built 
in 12 sizes, ranging from the 2000-lb. 
Speed Truck to the heavy-duty unit 
of 10,000 lbs. capacity. Special bodies 
available for every purpose. Mail all 
requests for information to this address: 


INTERNATIONAL HARVESTER COMPANY 


CHICAGO 


OF AMERICA 


(INCORPORATED) 


USA 


International Motor Truck Dealers’ Contracts Are Still Available at a Few Points 














These illustrations show popular types of 
bodies available with the Speed Truck 
chassis. Similar styles provided also for 
all larger models. 





Model § International Speed Truck with 
open express body and enclosed cab. 
Three-quarter or semi-enclosed cab can 


be supplied. 





Panel stake body with three-quarter en- 
closed cab. Enclosed or semi-enclosed 


cab can be supplied with this type of body. 


Open express body with full length top 
and three-quarter enclosed cab. Enclosed 
cab and side and rear screens available 
if desired. 
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Twelve Ball Bearings Help “Miss Cincinnati” 
Make Speed of 66%3 Miles per Hour 


ESPITE a straight-ahead speed averaging 

60 miles an hour and reaching 66% miles 
an hour at times, the transmission in this 
hydroplane, “Miss Cincinnati,” ran silently 
and the bearings remained cool. Twelve 
SKF marked ball bearings on the vital 
parts of the transmission and the 12-cylinder, 
400 H.P. Curtiss engine, took the heavy loads 
and strains that fell upon the principal re- 
volving parts without appreciable friction or 
noticeable wear. 


This performance was obtained during the 
race of October 22nd for the Ohio River 
Championship, won by the “Miss Cincinnati” 
which covered 25 miles in 29 minutes and 8 
seconds, including the time lost in making 
the turns at the ends of the 5-mile course. 


Such performance is not unusual for SKF 
marked ball bearings—which are daily dem- 
onstrating their remarkable stamina and 
dependability in marine, aeronautical, auto- 
motive and industrial equipment of all kinds. 


THE SKAYEF BALL BEARING COMPANY 


Supervised by SKF" INDUSTRIES, INc., 165 Broadway, New York City 
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BEARINGS 


The Highest Expression 
of the Bearing Principle 





Subscription price, $4.00 per year. 
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BEAUTY 2 


THAT LIVES 


Even if your attention were drawn to 
nothing further than the exterior beauty 
of the new Lincoln, that beauty would 





‘ 2 =e immediately command, and merit, your 
yp aE | | 
Sa respect. 


For the perceptible things so pleasing to a 
Lincoln observer rest their appeal on three 
fundamentals. These are good taste, 
purity in design and refinement, and a 
quality that knows neither sparing nor 
compromise. 


Are not these things the rudiments of 
that enduring beauty from which the 
years cannot detract? 
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ith the Editors 





N OUR regular mail there recently came 
| a letter from Krupps of Essen. The 
letter, which was a lengthy one, stated in 
brief that the Screntiric AMERICAN was 
regularly read by the officials and the va- 
rious department heads of that huge man- 
ufacturing firm, and held in the highest 
esteem, But in a quite recent issue we 
had made a statement.which caused the 
Krupps concern. It appears that in an 
editorial we stated as a fact that the 
super-range guns built by the Krupp ar- 
senal and employed by the German army 
for the long-range bombardment of Paris 
during the fateful days of 1918, had never 
been located by the Allied Control Com- 
mission and it appeared very much as 
though those great guns were cached in 
some out-of-the-way corner of Germany, 
ready to be brought out and set up for a 
future conflict. Well, the Krupps have 
taken exception to that statement and to 
our doubts as to Germany’s good faith in 
the path of peace. Herr Bauer of the 
great Krupp establishment tells us that 
six super-range guns were produced and 
that three of these were employed in the 
bombardment of Paris. Following the 
Armistice and the disarming of Germany, 
the six guns were converted into articles 
of peace. The letter will be published in 
full in a forthcoming issue, for it is in- 
teresting reading. Meanwhile, we are 
pleased to learn that the Krupps, in far- 
off Essen, read the Screntrric AMERICAN 
so diligently despite the thrilling events 
through which they are now passing. 


NHAT infallible barometer in magazine 
| editing—the correspondence basket— 
indicates that the Smith articles on safe- 
breaking and check forgery have met with 
the fullest possible approval on the part of 
our circle of readers. It was only neces- 
sary for Mr. Smith to point out in his 
check article that those little slips of pa- 
per which we handle in everyday life in 
lieu of currency were easy prey for schem- 
ing criminals, to open the flood-gates of 
the inventive talent which resides in al- 
most all of us. Letters have been pouring 
in to the editorial rooms, complimenting 
Mr. Smith on the one hand, and pointing 
out remedies for the check raising and 
check forgery situation on the other. 
Many of the suggestions are really ingen- 
ious and indicate a true understanding of 
the nature of the problem from the angle 
of the check user and the banker. Many 
are, of course, too elaborate and would in- 
volve so much time and trouble on the 
part of all concerned as to slow up our 
present check habit. Many are not suffi- 
ciently proof against the ingenious check 
raisers to warrant their introduction. 
Then, too, we have received numerous 
kinds of so-called safety inks which are 
cluimed to be erasure and acid proof. All 
in all, it has been a most pleasing re- 


ponse, 


K NCOURAGED by such a reception, we 
4 have arranged with Mr. Smith for 
further articles on the constant battle be- 
tween the criminal and the law. In an 

irly issue there will appear a fascinating 
account of the development and growth of 
alarm systems of all kinds, ranging from 
the elaborate wiring schemes whereby the 
premises to be protected is surrounded 
with a mesh of wires carrying an electric 
current which, if interrupted or disturbed 
in any way, flashes a warning to a central 
police station, to the home-made alarms 
in which a shotgun is made to discharge 
its lethal load upon the opening of a door. 
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ND while dealing with articles on 

criminology, it is opportune to state 
that we shall soon publish an interesting 
account of bombs and bomb-makers. The 
making of bombs, it seems, is an imported 
art. In certain countries of Europe where 
feuds are constantly waged, bomb-making 
is taught with quite the same thorough- 
ness as the more genteel arts of everyday 
life. And while our American ideals may 
not find room for the bomb-maker and his 
art, the fact remains that the bomb- 
maker is nevertheless in our midst and 
occasionally gives us ample evidence to 
that effect. It has remained for Mr. Roy 
Giles, an occasional writer for our col- 
umns and a close student of the under- 
world, to prepare an article on bombs and 
their authors. As might well be expected, 
we could find few suitable illustrations for 
such a story, for the simple reason that 
successful bombs come before the public 
only after they have been neatly divided 
into tens of thousands of pieces of matter 
flung to the four winds. However, with 
the aid of Lieut. Gegan, the well-known 
bomb expert of the New York Police, and 
C. J. Robb of the Burns Detective Agency, 
Mr. Giles has reconstructed the Wall 
Street bomb which took a heavy toll of 
life, and the famous Los Angeles Times 
bomb. Photographs have been made of 
these reconstructed bombs, but, lest we be 
accused of conducting a popular course in 
bomb-making, Messrs. Gegan, Robb and 
Giles have purposely omitted certain deli- 
cate details of the bombs while presenting 
a true picture of the general layout, 


HE representatives of the New York 

World and those of the well-known 
French inventor, Edouard Belin, were get- 
ting together on the final details of a con- 
tract, whereby the World would receive 
full rights to the Belin system for the 
transmission of photographs and drawings 
by wire and by radio in the United States. 
Suddenly the question came up, as it must 
come up in an agreement of this kind, as 
to what would constitute satisfactory per- 
formance of the Belin system. It was 
agreed that the performance would have 
to equal that attained regularly in France 
by a leading Parisian newspaper. But who 
would serve as a judge of performance’in 
ease of a disagreement? The World rep- 
resentatives suggested the ed‘torial staff 
of the Screntiric AMERICAN. The Belin 
representatives immediately accepted. And 
we became the arbiters in this matter if 
there should be any question of perform- 
ance. Once more we are pleased to con- 
tribute a helping hand to a worthy inven- 


- tion and thus help make as well as chron- 


icle, scientific history, 


ND still we musi talk about ourselves. 
We have received a request from the 
Scripps newspaper syndicate for permis- 
sion to reproduce our naval editorials, for 
which our journal has long been admired 
in and out of naval circles. It is with real 
pleasure that we have granted permission 
for the wider circulation of our thoughts. 
Editorials, after all, transcend all other 
forms of writing. They may attack men 
and methods and things on the one hand, 
while suggesting improvements and ways 
and means of bettering conditions on the 
other, They are a true expression of the 
editorial mind. They must extend beyond 
the confines of any given publication, for 
they must be entirely unselfish to serve 
their true purpose. Hence if our editorial 
voice can at any time be broadcasted to a 
larger and still larger audience through 
the medium of quotation in other journals, 
so much the better. 
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Cincinnati Division 


The territory served by the Cincin- 
nati Division includes Southern 
Ohio, Northeastern Kentucky and 
Southeastern Indiana 


— 
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Detroit Division 
The territory served by the 
Detroit Division includes Michi- 
gan, Northern Ohio and points in 
Northern Indiana. 


6% of $3,500,000,000 Wasted Annually 


HE Forest Products Industrial Research Laboratory, 

maintained by the United States Department of Agricul- 

ture in co-operation with the University of Wisconsin, 
estimates the partial annual loss to industry due tothe use of poor 
or improperly designed shipping containers at $173,500,000. 


In 1920 the railroads alone paid $108,000,000 in loss and 
damage claims. Many millions more were paid by them in re- 
pairing shipments received in poor condition. The expense 
involved in settling loss and damage claims is large. 


The direct loss to shippers probably is greater than that 
mentioned above. It exists in the use of heavier than necessary 
containers; in the purchase of more lumber than is necessary; 
in the cost of assembling boxes; in added overhead expense; in 
impaired goodwill and in various other ways. 


The total loss cannot be estimated accurately but authorities 
acknowledge it amounts to hundreds of millions of dollars yearly. 


S&S gg fF @ 


The development of the General Box Company is a natural 
result of this wasteful economic condition. It is a consolidation 
of leading box manufacturers organized to provide a construc- 
tive boxing and crating service to all shippers east of the 
Rocky Mountains. 


Briefly, this service is divided into four parts, as follows: 


Engineering Service. G. B. C. box engineers are familiar 
with the most advanced principles of scientific box and crate 
construction as applied to the safe shipping of practically 
every commodity. Their services are available to any shipper 
without cost or obligation. * 

Raw materials. Raw material resources insure an adequate 
supply of lumber of uniform quality, suitable for boxing and 
crating purposes. 


Preduction. Seventeen well equipped factories give ample 
facilities for producing wood boxes or crates in any quantities 


in the quickest possible time. Standardized manufacturing 
methods enable us to produce boxes of dependable quality 
at uniform prices. 


Deliveries. Prompt deliveries are assured. If transportation 
difficulties make it impossible to ship from one plant we can 
from another. Only in event of @ national calamity can our 
delivery service be impaired to any serious extent. 


2 ® 8 


The experience of the Locke Insulator Corporation illus- 
trates what can be accomplished by scientific boxing and crat- 
ing methods. 


Locke had given serious consideration to their packing prob- 
lems and had developed a very effective method of inside pack- 
ing for their insulators. However, they were not satisfied with 
the kind of crate they were using. A G. B.C. box engineer 
was called in. 


After thorough analysis the Pioneer (Wirebound) Crate, 
shown above, was recommended and adopted. On a trial 
shipment of several thousand of these crates to foreign coun- 
tries not one insulator was damaged. 


Continued use developed the following facts: Damage claims 
became negligible. Customers expressed approval. Freight 
and express charges were reduced — the new crate was 50% 
lighter than the old one. The cost of assembling was lowered. 
And 25% more crates could be shipped in the same space. 
The total savings amounted to many thousands of dollars. 


This instance is typical of what can be done for shippers 
by competent box counsel — the natural result of specialized 
knowledge applied to a particular problem. 


x * k * 


We will be glad to send G. B. C. Service—a bulletin of 
information on better boxing and crating—to any one inter- 
ested in this subject. 








GENERAL BOX COMPANY 








40 WEST ILLINOIS STREET - 


FACTORIES AT 

Bogalusa, La. Crawfordsville, Ind. 
Brewton, Ala. Detroit, Mich. 
Brooklyn, N. Y. East Se. Louis, Lil. 
Ciacinaati, Ohio Hattiesburg, Miss. 








CHICAGO 


Nashville, Tenn. 


Houston, Tex. New Orleans, La, 
Illmo, Mo. Pearl River, La. 
Kansas City, Mo. Sheboygan, Wis. 
Louisville, Ky. Winchendon, Mass.° 
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HE American workman, as every- 

body knows, is getting a lot 
more money than he used to 
get. As everybody knows, he 
needs it. A question of frequent dispute is 
whether his pay envelope has fattened in direct pro- 
portion to the increase to be observed in the price- 
ticket attached to his average purchase. But even if 
this question were answered finally, in the affirmative 
or in the negative, that would tell us merely how badly 
the American worker needs his fatter pay envelope; it 
would throw no light upon the more interesting ques- 
tion of what he does with the en- 








Where the Workman’s Wages Go 


liminary report, based upon a large number of care- 
fully verified individual returns. It is found that wages 
in the construction industry throughout the United 
States aggregate five billion dollars per year. Of this, 
$1,598,500,000 is spent for food, $766,500,000 for rent, 
and $663,000,000 for clothing. These figures are 32.0, 


15.3, and 13.3 per cent, respectively, of the total. When 
we were first exposed to the technical terms of eco- 


pastime, the expense of giving the chil 
dren a better education than the parents 
had; these and other unclassified items 
are found in every family and, by the end 
of the year, have mounted up to an amazing total. That 
they constitute 12 per cent of the wage-earner’s budget 
is, after all, not surprising. 

Another 12 per cent, which is listed this time as an 
even $600,000,000, goes into the savings fund. This, of 
course, includes, today, the purchase of Liberty bonds, 
of employee's stock in the employing company, and of 
stocks and bonds bought in the open market, as well 
as the mere savings bank and build- 





velope’s contents. 

Now, of course, we all know in- 
dividual workmen who offer up 60 
or 80 per cent of their weekly wage, 
hrough the kind high priest of the 
hootleggers, to the God Bacchus. At 
the same time we all know indi 

dual wage-earners who turn as far 
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ing loan accounts to which the 
workman with the frugal disposi- 


FURN. & GENL.SUPP. SN CHURCH&  peaping | tien largely confined himself in the 
CHARITY MATTER pre-war days. 
0.9% 0.8% The really large expense items are 





now exhausted, and when we list 
expenditures for recreation we find 
that the total drops to $229,500,000, 
and the percentage to 4.6. This is 














from normalcy in the opposite di- 
rection, devoting absurd proportions 
of their incomes to the savings ac- 
unt, or to education of their 
ildren, or to the family’s clothes, or to some other 
orthy cause. The question, “What does the worker 
is not answered by citation of one 
or all of these abnormal cases, Nevertheless, it is not 
nswered in complete accuracy unless all these ab- 
rmal cases are considered, with due weight given 


do with his wages?” 


each. 
It’s a mighty question, what the grand average, gen- 


erally representative, American worker does with it 
fter he gets it. And, we hasten to reassure the 
reader, nobody has attempted to answer quite so large 
question as this. tut there exists the American 








Here we have the smaller items of expenditure by the typical American wage earner; 
his major expenses are diagrammed below 


nomics, it was impressed upon us that the fundamental 
wants of the human animal were for food, clothing and 
shelter. If this be true, the members of the race who 
are left in possession of 40 per cent of their resources 
after meeting these needs are rather more fortunate, 
perhaps, than they had realized; and comparison with 
the day when it took about 101 per cent of the working 
man’s income to meet the outgo under these three heads 
might present an illuminating contrast. 

In every classification we meet the big question mark 
of the miscellaneous item; and in the present classifica- 
tion it is the first thing we meet when we seek to learn 


eertainly low, and affords more 
ground than ever for supposing that 
much that should be here is con- 
cealed in the miscellaneous account. 

Fuel and light bills foot up to $214,500,000, or 4.5 
per cent of the total income; but this item is highly 
deceptive by virtue of the fact that every family that 
pays rent to a landlord covers some of its heating and 
lighting expense in this fashion. 

Another drop in magnitude comes with the next item 
of expense: $126,000,000 for furniture, furnishings and 
general supplies—2.5 per cent of the payroll. The doc 
tor gets almost as much as this: $113,000,000, or 2.3 
per cent—though, of course, he has to share this with 
the dentist and the druggist. Finally, at the bottom of 





CLOTHING 
13.3% 




















MISCELLANEOUS SAVINGS 
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The areas of the several circles in the two groups above in which the different items are pictured are proportional to the amount spent in the directions indicated. The figures have been compiled from 


the construction industry alone, and are believed to be thoroughly representative of this industry. 


There seems no reason to suppose that, as a whole, those who earn their money here spend it dif- 


ferently from those who earn it elsewhere; and the construction industry is large enough td permit its personnel to stand as representative of all American wage earners 


What the American wage earner does with his wages, told in graphic form 


Construction Council, with headquarters in Washing- 
ton, whose function is to find out all there is to know 
about what makes building so high, and what would 
make it cheaper. In pursuance of its program of learn- 
ing the facts about the construction industry, from top 
to bottom, the Council has interested itself in the ulti- 
mate end of the wages—excessive if you insist, but that 
is not the aim of the inquiry—that are paid to the 
sum total of the workers in this industry. 

The Council is now in a position to make a pre- 


the ultimate end of the 40 per cent of his wage over 
which the worker has, himself, major control. No less 
than $601,000,000 of the wage account of the construc- 
tion worker is untabbed save by the negative assurance 
that it went for none of the things specifically listed. 
Much of this “miscellaneous” expenditure could doubt- 
less be put under the head of recreation, if better 
classification were demanded. But carfare, income 
taxes, funeral expenses, the cost of buying and running 
a car that is used for something other than pure 


the list, come church and charity with $46,500,000, and 
reading matter with $41,500,000—0.9 and 0.8 per cent, 
respectively. We were tempted to remark that the 
building worker’s charity evidently begins at home; 
but candor compels the admission that we, personally, 
are behind him in our support of religion and. benev 
olence. As a matter of fact, here is one case of a 
misrepresentative average. Nobody, we believe, gives 
1 per cent of his income to church and charity; some 
give much more, the rest little or nothing. 
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ERSISTENCE usually brings its reward. 
For nearly sixteen years Lord Carnarvon 
and Mr. Howard Carter have been engaged 
in somewhat tedious excavations in part 
of the site of ancient Thebes, on the west 
bank of the Nile at Luxor. They had the 
usual run of luck to which archaeologists become accus- 
Some seasons proved productive, others were 
But toward the end of November 
the whole world was electrified by the news that a dis 
covery had been made which threw all former explora- 
tions into the background, and which seemed destined 
to give us an entirely new or, at least, a much better 
understanding of Egyptian art and culture. 

We are fortunate in being able to reproduce the one 
authentic picture which has up to the time of writing 
come through. We are indebted for it to the enterprise 
of The Illustrated London News, who dispatched their 
special artist, Mr. A. Forestier, to intercept and inter- 
view Lord Carnarvon at Marseilles as he was on the 
way home. It shows the first inspection of the outer 
chamber of King Tutankhamen’s tomb. “By the uncer- 
tain light of a candle a wonderful sight was exposed to 
our excited eyes. .' The first thing that one noticed 
against the wall facing the door were three gigantic 
carved gilt wood beds, the ends of the beds having 
carved heads. Beneath the central couch were heaped 
twenty or thirty white wood boxes containing mummi- 
fied legs of mutton, ducks, geese, venison, and the like. 

Beneath another bed was the throne of the king. 
We found four chariot bodies in gilt wood inlaid 
with semi-precious stones. At the northern end are 
two life-sized portrait statues of the king in bitumen- 
On one brow is the crown of Egypt: around 














tomed. 
sterile of results. 


ized wood, 
his neck is the gilt collar, emblem of royalty; he is 
clad in the ‘Shenti,’ a sort of stiff kilt. In one hand 
he holds a long gilt stick: in the other a gilt mace. 

Between the two statues we 


Cairo where the dampness causes rapid disintegration. 

Many of the newspaper accounts are inaccurate, and 
most of the pictures supplied are spurious. Flashlights 
were tuken, but they were worthless. The chamber is 
now being wired for electric lights so that the objects 
can be photographed in situ. All this requires time. 
The attitude of the Egyptian authorities may result in 
additional delay. They do not seem to be satisfied with 
their half and want to claim the entire find. It would 
be no more than an arcnaeological crime to entomb 
all the objects in the Cairo Museum, for so few people 
ever get to Egypt owing to the great expense and the 
time involved. 

A word of caution may be inserted about the value 
of the finds. It has been variously stated that they 
are worth from $4,000,000 to $30,000,000. Now, as a 
matter of fact, Sir Joseph Duveen, a most competent 
authority, inclines to the former figure but wisely says 
this estimate is based on insufficient knowledge. Egyp- 
tian art is not especially collected by amateurs and 
most of the objects naturally gravitate to museums and 
they are notoriously hard-pressed for funds, so that 
this must be considered in any estimate of commercial 
values. 

A few items of interest relative to the find seem 
authentic and are therefore worthy of mention. Actual 
perfumes have been found in alabaster vases; there- 
fore we are able to tell what scents were used on the 
body of the Pharaoh. Some of the finds prove con- 
clusively that the kings wore linen underwear and had 
artificial lights. Prof. Flinders Petrie considers that 
the real reason for the collection of furniture, clothing, 
ete., in Tutankhamen’s tomb was that the royal family 
came to an end at this point, leaving no _ heirs, 
So they placed in the tomb all the best palace furni- 
ture. It was not the ordinary funeral furniture which 
would be buried, as usual, with a king, but a general 


clearance of the contents of the palace because the: 
Was no immediate heir. 

Those who have made this great find are not the on! 
workers in the Egyptian field. In our issue for Apri 
1922, we described the Egyptian expedition of the 
Metropolitan Museum of Art for 1920-1921, and we can 
now recount the successes of 1921-1922, when broad 
programs of investigation were carried out upon thx 
American concessions at the Pyramids of Lisht and in 
the Theban Necropolis. Its parallel pieces of excav: 
tion on these two sites began in early December and 
extended into the following May with an average force 
of 350 workmen on each site. Mr. Mace’s excavations 
at Lisht were centered on the clearing of the northern 
pyramid and the tombs adjacent to it. The finds are 
important but most interesting of all is the chronicle 
of finding a plunderer’s tunnel leading straight to 
sarcophagus without touching the burial chamber at 
all. “Clearly,” says Mr. Mace, “it was the work of men 
who knew the exact lay-out of the chambers, and it is 
more than probable that it was planned and excavated 
by the foreman in charge of the tomb-construction 
The robbery in this case took place within a very few 
days of the funeral. The tunnel was ready. The robbers 
had but to break through the bottom of the coffin itself 
and the treasure was in their hands. So much for the 
contemporary plunderer and his pleasant little ways.” 

We must now pass to Thebes where the Museum's 
expedition was so fortunate as to discover the models 
of Mehenkwerte already illustrated and described in 
the Screntiric AMERICAN for May 7, 1921, and the tomb 
of Queen Aashait and the little Princess Mait, de- 
scribed in our issue for April, 1922. The excavations 
at Deir El Bahri are very near the location of the 
wonderful discoveries described in the beginning of this 
article. The temple of Mentuhotep III was built under 
a towering cliff and had previously been cleared in 
part between 1903 and 1907, but the 
object of the Metropolitan Expedition 





found a walled and plastered-up en Ss 


trance. In all probability behind that 
wall we shall come to the funerary 
chamber of King Tutankhamen.” So 
Lord Carnarvon describes the great 
find. 

Some general information in rela- 
tion to the position of the tomb and 
the chronological place of the king 
may be in order. The royal tombs 
of the new kingdom, period XVIIL.- 
XX. dynasties, cover the years from 
1580 to 1202 B. C. They are all ina 
valley, sunk in a plateau 1300 feet 
above sea level. The name of the lo- 
cation is the Valley of the Tombs of 
the Kings, and the scenery is most 
austere. Vegetation is absent, for 
rain is unknown in Upper Egypt; and 
of course the overflow of the Nile 
fertilizes only the lowlands. Near by 
are the Tombs of the Queens and the 
Ramesseum and the Temple of Me 
dinet Habu. Nearest of all, and sep- 
arated by lofty cliffs are the ruins of 
Deir el Bahri, being excavated by 
the Metropolitan Museum of Art and 
which we shall describe later in this 
article. Across the Nile are the 
temples of Luxor and Karnak. Cer- 
tainly this is a wonderful locality for 
archaeological research. Thebes was a 
great capital 3500 years ago. Babylon 
existed, it is true, but Athens and 
Rome were not as yet founded. Sixty- 
one tombs have been discovered hid- 
den away in the wonderful valley. 
Some of them are 1000 feet long. One 





royal mummy has been left in its own 
tomh and this is tighted by electricity. 
The Egyptian government very un- 
wisely moves these royal mummies to 
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Howard Carter making the first inspection of the great Egyptian treasure in the and a thick clump of green. 


outer chamber of Tutankhamen’s tomb at Thebes 


was to clear the southern half of the 
court. In front of the courtyard 
they dug parallel trenches to bed 
rock. In the latter the men began to 
strike the mouths of enormous cir 
cular pits, 30 feet deep. These were 
found to be tree holes arranged in 
symmetrical order as shown in our 
photograph. No landscape architect 
could do better today. The holes 
were filled with soil and tree roots. 
Other holes were found which were 
filled up owing to some change in 
plan. An oasis of green was pro- 
vided to relieve the rugged bareness 
of the desert cliffs. The architect's 
plan for the grove has even been 
found, but the actual project was 
altered after making it. Black soil 
was filled into the great holes, sur- 
ficiently lightened with river sand. 
In this earth, lying horizontally and 
quite close together about five or six 
inches below the surface, the explor- 
ers noticed round poles three inches 
in diameter and six feet long. These 
poles were readily identified as syca- 
more fig branches, but their presence 
there was very puzzling until one of 
them was cleared of the surrounding 
mud. The miraculous dryness of the 
Egyptian desert had preserved the 
explanation for 4000 years and they 
were able to photograph shoots and 
roots sprouting from every knot. In 
other words, these poles were noth- 
ing more nor less than a gardener’s 
cuttings of unusual size and crowded 
close together to give quick results, 
For a 
short time they were a great success, 
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nd then the caretakers of the temple had neg- 
cted to water them; the young trees had 
rched and dried, and the axe marks of the wood 
oppers still showed how they had been cleared 
vay. 

The cornerstone deposit was found; and one of 

e careless old priests had stepped on a wet brick 
hich had just been laid with ceremony at the 
rnerstone, and his footprint tells the tale. “The 
ader must think of archaeology in Egypt,” says 
ir. Winlock, “as a rather ghoulish calling, and 
metimes it must be hard to understand why 
ere is so much that is connected with death and 
irial in every account of digging there. At least 
e-half of the answer is that the ancient Egyp- 
in’s tomb—his ‘eternal house’—was one of his 
ief cares and it is only through it that we can , 
see his earthly dwelling.” The Metropolitan Ex- 
edition found many embalming articles and our 
nowledge of the processes has been increased 
ereby. Space will permit only of describing 
some letters on papyrus which are among the oldest 

i the world. These are known as the “Hekanakht 
Papers,” and will prove in time to be among the 
creat Classical documents of their kind, picturing 
us they do Egyptian agricultural life of 4000 years 
ago. We may take them as being about the most 
ntimate and naive self-portrait that any Egyptian 
of the day has left us. 

Accounts are found, and there are letters of 
Hekanakht to his son, which are full of human 
The old farmer-priest was rich but very 
and had to make long journeys to look 
after his estates. Hekanakht was in the habit of 
going down to Memphis and leaving his eldest son in 
charge of the household in Nebesyt. Before the first 
of his trips of which we know, he calls in Mersu, two 
other grown sons, and his confidential man, Heti, son 
of Nakht, and spreading a large sheet of papyrus across 
his knee he begins to take stock of his affairs. He 
starts out: “5th Year of the Reign, 2d Month of 
Shému, 9th Day.” To Hekanakht, writing a date that 
Way Was as natural as writing “10/10/22” would be to 


o te om 


interest. 


“/ lose,” 


us, but it was only from finding this account in the 
sealed tomb that we could guess that the reign of 
Mentuhotep III or, more likely, Mentuhotep V was 


meant. Until this was settled, “Shému” signified little to 
us. In theory the Shomu was the harvest season between 
March 16 and July 13, but as the Egyptian calendar 
had no leap years the calendar’s seasons came around 
one day earlier every fourth year, until in the reign 
of Mentuhotep V the Shému had come in the autumn. 
For us, therefore the date would be October 10, 2004 
B.C, 

Below the date 
Hekanakht's barley” 
by him to his son Mersu,” 


follow the heading, “Statement of 
and the sub-headings, “Made over 
“Fodder for the Bulls,” and 
“The barley that Hekanakht has obtained for his de- 
pendents,” all duly itemized with spelt (which was 
worth only two-thirds as much as barley) entered in 
red to prevent mistakes in addition. Next comes a 
“Statement of bulls that Hekanakht has made over to 
his son Sinebnut” with thirty-five head of cattle listed 
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The gang of the Metropolitan Museum’s Ex- 


pedition at work at Thebes. Only one-half 
of the workmen are present. Modern meth- 
ods, including light railways, are employed 





under five breeds, and a note: “But if Sinebnut ap- 
peals to me about any bull that is missing 
the loss shall be upon him and Heti son of Nakht.” 
Evidently when the old fellow set his house in order 
every eventuality was provided for. Finally comes a 
“Statement of bread given to Mersu son of Hekanakht” 
of three different kinds giving a grand total of T7000 
loaves. Seven thousand loaves of bread would have 
seemed to us an immoderately large baking if we had 
not been acquainted with Hekanakht’s descendants of 
today. Many of them bake only every other month 
little biscuits that will keep indefinitely but that are 
so stony hard that they must be soaked in soup before 
the toughest jaws can crack them. 

Let us hope that Mersu was faithful in his steward- 
ship and that Sinebnut did not have to “appeal about 
any bull that was missing.” In any case we do not 
know what befell the family on that first trip of old 
Hekanakht’s. We have the account simply because 
Mersu preserved it and when his father was preparing 
for a second trip in the Eighth Year, the old scroll 
was brought out again and the economical old man 
found plenty of room to write out another inventory on 
it. This time he is leaving for Memphis in May or 
June. The crops have been harvested and 5514 
bushels of barley and spelt are left with Mersu or 
stored with some thirteen other people in the neighbor- 
hood, but it is still too early for the grain to have been 
milled and baked into loaves, The cattle are not listed 


Wiis 


half 














trees in the desert area by means of 
pits. Tamarisk trees were grown in 
front of the temple of Mentuhotep III 
under the Deir El Bahri Cliffs. The 
trees were not watered and dried up 
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on this sheet—but the letters refer to them—and there 
is added to the cares of the family a grove of trees 
from which timber is to be sold. When all was in 
order the old fellow set sail for Memphis and Dedisut. 

Hekanakht’s first letter was written just after he 
had returned from Dedisut to his other Memphite 
estates—“when I came hither southwards.” It was still 
summer time, for he wanted Mersu to send “five bushels 
of wheat and what thou canst find in barley and also 
the surplus of your victuals until you get to the 
Shému,” which began on September 2. In fact he 
probably wrote it about the first of August, for the in- 
undation was still not high enough to predict its event- 
ual quality, and the letter contains instructions in case 
“it turns out to be a good Nile.” The Nile, in fact, had 
just begun to rise and Mersu, in the midst of ecultivat- 
ing his summer crops, had written that he feared his 
dykes might not hold and that the waters might burst 
over his fields before he could reap them. The old man, 


too indignant to waste time on the greetings which 
were half the zest of letter writing to an Egyptian, 


dashes off his reply. He left his son at Thebes as 
manager, and was continually writing him about this 
or that. The son Mersu felt a little shaky as to the 
strength of the dykes and passed this on to his father. 
The peppery old man wasted no words in salutation, 
although they were usually as polite as Spaniards and 
wrote: “As to any flooding on our land, it is thou who 
art cultivating it. Woe to all my people with thee! I 

shall hold thee responsible for it. Be very active 

in cultivation, and be very careful. Guard the 


a 
produce of my grain—guard everything of mine for 
I shall hold thee responsible for it. . . . You 
must give these victuals to my people only while 
they are doing work. Mind this! Make the most 
a 


of all my land; strive to the uttermost; dig the 
ground with your noses in the work. See, if you 
are industrious, one will praise God for you. 
Lucky that I can support you.” 

The Nile of a past winter had turned out to be 
so direfully low that the fields were parched, the 
crops had failed, and with last year’s stores of 
food now exhausted, famine was stalking after the 
disastrous harvest. Old Hekanakht is in a dif- 
ferent mood this time, and he does not forget to 
write those salutations with which a letter should 
begin : 

“The son speaks to his mother; the Ka-servant 
Hekanakht to his mother Ipy, and to Hetepet: 
How are you in your life, safety, and health, by 
the blessings of the God Montu, Lord of Thebes? 
How are you? How 
Do not 


“To the whole household: 
are you in your life, safety, and health? 
worry about me; I am alive and well. 

“Behold, you are as one who eats until he sates 
hunger, until he shuts his eves, while the entire 
land is dead with famine. 

“T have come hither southwards, and [I have ob- 
tained your victuals as well as possible. Is the 
Nile not very low? Well behold, we have obtained 
victuals in proportion to it. Be patient you who 
are named, for you see I have been able to support 
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you up to to day.” Then he & 
inserts a list of the family 
and the share «<lue each from 
the rations he is sending, 
und continues: 

Now you must not be an- 
yry about this, See the 
whole household as well as 
the children are dependent 
on me and everything is 
mine, ‘Half-life is better 
than dying altogether,’ and 
they say ‘the hungry must 
hunger.’ Why, they have 
begun to eat men and women 
here! There are none any 
where else to whom such 
victuals are given. 

“You must keep yourself 
going until I reach you I 
shall spend the Shému here” 

in other words, until the 
thirtieth of next December 

When time permitted, and 


it was to his interest this 











old skintflint was urbane a 
enough as the following ex- 
nimple shows: 

“The Servant of the 
Estate, the Ka-servant Hekanakht says 

“*May thy condition be like that of one who lives a 
million times! May the God Harishaf, Lord of Hera- 
cleopolis, and all the gods that are, aid thee! May the 
God Ptah south of his Memphite Wall, gladden thy 
heart as one who lives long! May thy rewards be 
excellent from Hlarishaf, Lord of Heracleopolis!” 

llowever, the most appealing part of the letters of 
Hekanakht to those of us who are not of the land, are 
the glimpses we get into the life of his family. 

The oldest son was mMamed Mersu. As his father saw 
him he was perhaps a little stupid and sometimes com- 
plaining, but at least he was dependable, and Heka- 


fF t 


nakht looks to him to run the cor iplicated nilairs o 
the family and to keep the house in order. Sinebnut 
and the family’s confidential man, Heti son of Nakht, 
are Mersu’s main helpmates, but the third son, Siha- 
thor, we meet with in a less attractive light In the 
first letter he had made a suggestion to Mersu which 
scandalizes old Hekanakht “As to sending Sihathor to 
me with old, dried up barley from Dedisut and not 
giving me the 50 bushels in new barley—by no means! 
am on 


But thou art happy eating the good barley. ‘I 
land and the boat is well moored, but when thou puttest 


A mason’s cord and reel 
Packages of false hair 


boys, Anfpu and Sneferu. 
to work when Hekanakht went away 
r and therefore they do not appear 
of rations which he left at that time, but on his second 


to be put 


Fifth Yea 


The first page of Hekanakht’s first letter to his 
household in Nebesyt 


trip to the North, three years later, they 


present in 


Sneferu,” 


diest with 


the elder 


to help Mersu and Sihathor with the summer 


that came 


his mind. Take great care of 


he writes, 


of the two and who was already 
} 


so near being flooded, this parental 


by the older brother was a little too much. 


vinter he 


ordered t 


that thou 


again. I 


The youngest son, a spoiled brat, Sneferu, is really 


when 


} 
given him, 


writes fo 
} 


the house 


have been 


his father 


complained to the old man, and 
of 
compensate 


| 


to “give back to him any article 


hast, and whatever is missing 


t. Do not make me write to thee 


Mersu, “See, if Sneferu has no allowance 
with thee, do not fail to write about 
told that he is discontented Tuke 


Neither one was old enough 


hether thou livest with 
them. Mind this!” To Anfpu, 


already written to thee twice 


s favorite. He was still a mere 
father went away no special allowance 
but later Hekanakht decides otherwise and 
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eare of him and give him 
victuals. And salute hin 
from Khentekh a thousand 
times, a million times, Tale 
great care of him and thoy 
must send him off to me « 
rectly after thou hast cu! 
vated.” However, traveli 
with the crotchety old n 
hardly meets Sneferu’s ick 
of a good time. He plain 
refused to go and the ne 
summer we find the old man 
rather plaintively writin 
“And if Sneferu should 
should want to look aft 
the bulls, then put him 1» 
look after them, for 
doesn't want to be runnin: 
up and down = cultivatir 
with thee nor does he war 
to come hither with me, | 
deed whatever he wan 
thou must let him enjoy it 
Poor Mersu! 

Evidently domestie life did 
not flow on very smooth 
Hekanakht was a widowe: 
so one would think that wi 


a large household he would have had trouble enoug 
The East is unchangeable, however. No tirades of 
Hekanakht's could ever calm the troubled home water 
and the following summer the old man gives way and 
does what he should have done in the beginning. On: 


would have thought that 
hold of his he had troubles enough. Not at all, 


with that overgrown hous: 


} 


must needs take a concubine to himself, named Tuter 
hab. The feelings of his family can be pictured clear 
enough from the old fellow’s irate messages to ther 

“And have the housemaid Senen turned out of 1 


house at once, and be 


very careful every day th 


Sihathor visits thee. Behold, if Senen spends a sing! 


day in the house, thou 


wilt be to blame if thou lette 


her do harm to my concubine. What am I supporting 


thee for and what can 


five box s? 


“Salute my mother Ipy 


iy concubine do to you, yo 


a thousand times, a millic 


times, and salute Hetepet and the whole household an: 


Nofret. And as to doing 
take warning! Thou art 
If thou wouldst 


partmer, 


any harm to my coneubins 


not associated with me as 


keep quiet it would be 


very good thing.” He writes: 
“Thou shalt send me Iutenhab. As this man lives 

















ashore thou _ doest every i 
thing wrong If thou 
shouldst have sent me old 
barley to do duty for new 
but what am I saying? 
Much good it is!” In the 
second letter Mersu is told 
to watch Sihathor whenever 
he comes ter the house 

The three older brothers 
and Heti are all married 
and have families of their 
own living in the household 
of Nebesyt, and there are he 
sides women. and children in 
Hekanakht’s own harem who 
bring the number of mouths 
to be fed up to at least 
thirty 

There was Ipy, his mother, 
and her maid, and with his 
mother Hekanakht greets a 
poor relation called Uetepet 
who has with her a little 
son Mey Whether Hetepet 
was interfering or whether 
she was a bore is not di 
vulged. In any case she was 
far from popular with Mer 
su, and Hekanakht is con- 
strained to write, “I have 
teld you, ‘do not keep a 
woman-friend of Hetepet’s 
away from her, whether a 
relative of hers or an ac j hit 
quaintance of hers.” Take 
great care of her, and I ~- 6 mess Me 
hope you will prosper in all 
things accordingly — al- 
thouzh to be sure thou dost 
not wish her with thee.” a a 





In addition to the three 
married sons there were two 


Scene of the wonderful discovery in the Valley of the Kings. 


by the cross 


The tomb of Tutankhamen is shown 


I speak of our tenant Ip—li 
who shall interfere in an 
way with the coneubine, hx 
is against me and I a 
against him. Behold, this 
my concubine and it is we 
known that a man’s cone 
bine ought to be treated wel 
See, there is not any ons 
who would do for her the 
like of what I have done 
Even if none of you would 
he patient should his wife 
he denounced to him, let me 
be patient. But how ean I 
ever live with you in one 
establishment if you will not 
respect a concubine for m) 
sake?” 

We may be sure that noth 
ing ever came of Heka 
nakht’s insinuation that 
since Mersu is not a part- 
ner in his father’s affairs he 
may be shown the door, or 
of his threats that he will 
turn all of his sons out of 
the establishment. Heka 
nakht relished far too much 
the opportunity of reminding 
them that they were “eating 
his bread” and that “every 
thing was his and the whole 
household dependent on 
him.” He was a fussy and 
hectoring old fellow whose 
letters were prodigally 
strewn with “Mind this”: 
“Be very careful and be very 
active,” and “I shall hold 
thee responsible for it.” “Do 
not fail to answer about 
everything I have written. 


MA 
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|}HE camel is 
about to 
lose its oc- 
cupation in 
the worka- 
day world. 
As the picturesque “ship 








of the desert” it has =. 
survived all mechanical ~* 
dvances down through a “ 
the ages. Until quite ; 
recently no man-made 

vehicle could compete 

with the camel in its 


ve sandy element. 
I now that the auto- 
ile has been equipped with an ingenious and novel 
of endless belt developed by French engineers, 
which has been tried out in a remarkable 2000-mile 

) across the Sahara, it seems very much as though 

camel is about to lose its monopoly. 

Some time ago there was organized in France a trac- 
or expedition which was to essay the crossing of the 
Sahara. The caravan consisted of five small endless- 
helt automobiles of the type shown in the accompanying 

istrations, and was headed by four men, one of them 
representing the French government. The chauffeurs 
ere chosen for competence as mechanics and also be- 

e of their powers of endurance, for the Sahara 
ts are as cold as the days are hot. The ther- 
eter frequently drops 75 degrees within a few 
s. The caravan was fully armed with rifles and 

ine guns to ward off possible attacks by desert 
esmen, 

In 21 days this gasoline-driven caravan succeeded in 

ng the Sahara desert from Tugurt in Algeria to 
r uctoo, a distance of 2000 miles, with- 


Gasoline 
An Endless-Belt Automobile for Crossing 


The Kegresse-Hinstin endless-belt automobile operating over snow. 


SCIENTIFIC AMERICAN 







By Francis 





with runners 


the war, the tanks equipped with the caterpillar had 
to be brought to the spot upon heavy wheeled vehicles 
or by railroad, not only on account of their very slow 
travel, but also because the apparatus lacked the neces- 
sary solid construction, and would be rapidly put out 
f order by the shocks occasioned by travel over the 


roads, 

In view of the conditions which had to be met with, 
various inventors set to work in order to produce a 
combination vehicle which would fulfil the conditions 
of travel over soft ground and at the same time would 
make a good speed on the road as a practical touring 
car of moderate size. This difficult problem has now 
heen solved in the new Kegresse-Hinstin vehicle, which 
is built at the well-known Citroén automobile works in 
Paris. In principle, the new car makes use of an end- 
less belt of flexible nature which is ribbed on the out- 
side and will wrap itself over the obstacle by means of 
an ingenious mechanical makeup of rollers, levers and 
spring, which, however, is of a substantial build and 


The front wheels in this case are provided 


Camels 


the Sandy Wastes of the Sahara 
P. Mann 


will stand very hard 
wear, The mechanical! 
part is also made quite 
light, and as a 
the new car does not 
differ much from the 
usual touring vehicle in 
general appearance. <A 


whole 


aes é. i, good spring mounting 
RG ~ for the car is also ob- 

Pane Pe * tained. 
a. When traveling over 


an obstacle, a_ large 
stone for instance, the 
latter will raise the 
main front wheel which 
is mounted loose, and as the car moves forward each 
small roller (these being disposed in pairs) will take 
only one-eighth of the weight of the car upon the main 
vehicle axle, or eight times less than the weight upon 
a rubber-tired wheel, since at a given time the whole 
weight of the car will be brought to bear upon the 
stone. Another great advantage in the Kegresse ap- 
paratus is that the flexible belt is always worked at a 
light load and is ventilated upon all sides, so that it 
does not heat up to any appreciable extent. Its dura- 
bility may be compared to that of an inflated tire 
which is used well below the top limit, but without any 
of the risks of puncturing. On the other hand, the 
new belt will keep up much better than a solid rubber 
tire. 

Referring briefly to the general mechanism, it may 
be remarked that the endless-belt part of the apparatus 
is formed of rubber and cloth fabric of a suitable con- 
struction, the outer surface which works upon the 
ground having ribs whose design depends upon the use 
which is to be made of the vehicle, in 
order that this raised portion may prop- 





The same journey would 
camel caravan 

It is by no 
vehicle of the cater 


mishap. 

re three months by 
What is the gasoline camel? 
ns an ordinary 
type. It is an automobile with a 
form of endless belt drive of such 
truction as to permit the vehicle to 

el over tracts of ground of the most 
ular nature and without roads, over 
snow, and in the very worst places, so 
that a new prospect will now be opened 


adventurous motorists, 
While the usual caterpillar system pro 
surface upon the 
the problem of travel was only par 
solved, for there still remained the 
ery important question of speed; in fact 
he caterpillar vehicle is unable to cover 
more than a few miles an hour. During 


da good bearing 
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erly catch upon the ground. The inside 
of the endless belt is given a special shape 
in order to work with the main wheels, 
these wheels being mounted in pairs with 
a space between them; the belt is smooth 
at the sides where it operates with the 
smooth pulleys, but at the middle part it 
has a rib which projects to some distance 
and fits into the space between the pul 
leys, the rib being split up into a certain 
number of teeth. This arrangement is 
found very useful for guiding the main 
belt and causing it to adhere to the pul- 
leys, for in fact the wedge-shaped rib has 
a good fit between the wheels, and this 
also aids in the travel. As to the mech- 
anism which is used with the endless belt 
(Continued on page 207) 














1: One of the “gasoline camels’’ employed in the Sahara exploration expedition which covered 2000 miles in 21 days. 
possible attacks by belligerent tribesmen. 2: Near view of the endless-belt mechanism. 
over the most rugged kind of terrain. 


Various phases of the endless-belt automobile which has been used in crossing the desert and which lends itself to adventurous motoring 


The expedition 


The lettered parts are named and described in the text on page 211. 
Note how the endless-belt member accommodates itself to the unevenness of the ground 


was armed with rifles and machine guns as a protection against 


8: The endless-belt automobile operating 
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Six Stages in One 
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The Remarkable Mechanism of a Current Production Which Permits of Startling Effects 


HE. outstanding 


Wunderlichen Geschichten des Kapell 


Kreisler.” which opened at the 


» 


meisters 





its star 


Meinhard 


Kreisler,” and Jacob Ben-Ami us 


“Johannes 
In Berlin, this fantastic melodrama by Carl 
novelties in 


and Rudolf Bernauer, with its technical 

vented by Svend Gade, was the reigning sensation for 
some 18 or 20 months. The story is based on the life 
and writings of E. T. A. Hoffman. The interpolative 


utilization 
‘Don 


music, by IE. N. von Resnicke, is a partial 
of motifs from Hoffman's “Undine” and Mozart's 
Juan.” There are more than a hundred people in the 
east, and 
offered in 
almost simultaneously with the At 
the Selwyns. Louis N 
tion for both the English and the American stage. In 


scenes It will be 


Arthur Collins 


the production is in 42 
London at Drury Lane by) 
erican product 


Parker has made the dapta 


New York the production has been nude under the 
direction of Frank Reicher, the Selwyns’ new producing 
director, and Svend Gade the Danish inventor of the 
mechanical and lighting effects 

From the dramatic standpoint there have been many 


theatrical productions in New York 


equalling the interest of the Selwyns’ 


presentation of “Johannes Kreisler 


but of novelty it is unique 
und incomparable. Its 42 scenes pass 


spectator im 


n point 


before the eves of the 


kaleidoscopic variety by the aid of a 
technical novelty invented by Svend 
(iade, and utilized for the first time 
with the German production of “Die 


Wunderlichen Geschichten des Kapell- 
meisters Kreisler.” This novelty con- 


sists of an unique division of space 


on the stage and acceleration of 
changes which makes it possible to 
present 42 scenes within the usual 
time of the average theatrical pro- 
duction In fact the production of 


the piece on the stage installed by 


Svend Gade at the ‘Theatre’ in 
Koeniggraetser Street” lasts—includ- 
ing two intermissions—exaqdly two 


and a half hours. During this time 
the 42 scenic changes take place of 
these 20 are in the first act, 12 in the 
second act, and 10 in the third. 
Since Lautenschlaeger of Munich, 
with his revolving stage, gave im- 
petus to stage reform there has been 
u great deal of more or less success 
ful experimentation in an effort to 
gain a quick and many sided change 
ability of stage pictures This goal 
was never quite reached, however, 
until Mr. Gade accomplished his six stages in one for 


the presentation of the German version of “Johannes 
' 


Kreisler.” 


lo begin with, this stage was not created for its 
own sake. Jt was not until Mr. Meinhard and Mr. 
Bernauer had conceived the idea of presenting Hoff- 
man’s visions, and mental conflict, in dramatic form 
that the question of giving pictorial expression to his 
flights of thought and his emotions presented itself. 
Without this pictorial expression the production was 


certain that the 
existing 
and 


out of the question, and it was equally 
problem could not be solved on the basis of 
stage mechanics. A new stage must be created, 
Svend Gade Dane) 
manner which has stirred the deepest 


accomplished it in a 
two 


(who is a 
interest of 
continents. The innovations achieved by him embody 
both mechanical and lighting effects 

When the audience files into the theater and take 
their seats, they do not notice anything peculiar about 
the painted gauze which is 
bowed out forming slight 
visual protection for what is behind. What the audi- 
ence does not see is the fact that the curtain proper, 
the play is to begin, is covered 
After the appropriate 
beautiful 


the stage, except possibly 


from the proscenium arch, 


which rises just before 
with black velvet on the front. 
music reaches the proper bar, a scene is 
flashed upon the audience without any 
aration. This is a 
characters in costume have speaking parts, then with 


previous prep- 


drinking scene and a number of 


out a moment's warning, the scene as indicated in our 


novelty of the current 
theatrical year is undoubtedly the Sel 
wyns’ stupendous production of “Die 


Apollo Theater December 23 with the title 


A of our small drawing, is disclosed to the eyes 
audience. A few moments later 
Scene B appears. This time on the second level. These 
continue to alternate with and what 
be called “regular” scenes on the stage proper, 


Scene 
of the astonished 
scenes others, 
might 
the same as might be used in any theater, but the sud- 
den appearance of the second level rooms and at A 
and at the other side of the theater stage is most en- 
trancing. 

The readers of the ScrENTIFIC AMERICAN are now to 
are going to be shown 
The great won- 


be given a rare treat and they 
how this work is actually performed. 
der is so much mechanism can be crowded on a stage 
which is only 34 feet deep, for unfortunately the block 
#2nd and 43rd depth, which 
hard for theaters often back to back to 


bet ween streets lacks 


makes it very 
requisite depth to their stage. 
deep bridge was constructed, 


get a 

First of all, a large, 
leading across the entire width of the stage and sliding 
On this bridge two single stages are mounted 
The opening of the arch-of the bridge is 
black curtains. Be- 
This 


rails. 


on rails 
side. 
covered in front and in back by 
hind this opening a third stage has been erected. 


side by 


third stage can also be moved to the front on 


Here, too, while playing in front, or on any one of the 








The six-fold stage showing scenes at two levels as seen by the audience ing the 


two stages resting on the bridge, a fourth stage picture 
can be built, same quickly appearing and disappearing ; 
quickly assembled and dismantled. 

In front, to the left and the right of the main stage, 
These two stages are 
By turning the opening 
is possible to build 


two more stages are provided. 
turned around a vertical axis. 
to these two stages backward it 
there a stage picture, while the wall turned toward the 
main stage a supplementary part. By turn- 
ing both these side stages at an angle of 90 degrees 
their stage picture will face the audience. Thus there 
is a total of six stages each one being entirely inde- 
pendent of the other. This number can be still further 
increased to fit the demands of any production as will 


serves as 


be presently explained. 

The first thing which will be noticed in 
behind the scenes is the center platform on which the 
characters are seated in the Prologue. The whole plat- 
form is hauled back on its tracks at the same time that 
the room A is pushed forward on its tracks. As soon 
as the actors are in position of the room A, the lights 
flash up, giving the effect as indicated in our small 
drawing at A. This scene occurs a number of times 
throughout the play. The most interesting part of the 
mechanism, however, is the rolling “bridges,” as they 
would be called in theatrical parlance. These bridges 
roll towards and away from the audience and upon 
other bridges which have a “cross-stage” 
The rooms, in which the scenes are enacted, 
built on the 


our view 


them rest 
movement 


might really be called super-structures 


rolling bridges. These can be used for a great many 
purposes, other than the rooms, waich remain set ! 
the time. Thus, take for example, the iron work in 
shown in our large engraving, is covered with black 
cloth and the actors can pass behind this masking wit 

out danger of their being seen. They can also be used 
for attaching scenery, so that they are very useful o1 

side of their ordinary function. The rooms can be s 

arated and run to the extreme sides of the stage, so :s 
to give an unimpeded stage for the erection of stave 
properties, drop The bridges and their 
super-imposed rooms move easily; in fact, two men cin 
handle them where great speed is not necessary. A 
brake limits the motion, so that they are not run 
yond a fore-ordained position. A staircase is at 
end of each and is staunchily built as the actors are 
make quick ascents and descents, as 

example, the star, Mr. Ben-Ami, must rush from 

room B, change his wig and be in his chair on pl 
form A in a very few seconds. 

The lighting is, of very important. There 
are colored footlights which are necessary in some of 
the scenes, but the lighting effects are so unusual i! 
this production that the ordinary spotlight is not 
speedy enough to catch the actors and also the effect 

of the spotlight is rather crude. This 

s has been done away with by the use 
is in front of the footlights, and | 

the level 


of mirrors on which the light is re 
flected from the spotlights and these 
alone are required on this light 
bridge to produce the effects. Owin; 
to the fact that the sides of the stave 
are required for scenery, the mer 
who operate the lights are obliged 
reach their section by a rope lad«: 
which is afterwards pulled up. The 
the stage. The lights and the mus 
* 


scenes, etc. 


obliged to 


course, 


the “cues” are behind a hood, wh 


music director and men in charge 
orchestra is also below 

are synchronized perfectly, the si: 
nals being given by electric flashes on 
various parts of the stage. 

The scenic picture disappears wit! 
the same flash-like speed with which 
it appeared and the reflector lights 
the next. While one stage is being 
played on, the workmen, 
black, noiselessly change the scene 


clad 


on the other stages, right in front 
the eyes of an audience and with 
part of tl 
thing is being 
outside tl 


consciousness on the 
audience that such a 
done. Whatever lies 
sphere of the light 
recognized from the auditorium. Du 
performance of “Johannes 

Kreisler” the six subdivisions of th 
are all in complete darkness except tli 


cone cannot | 


one big stage 
one upon which the playing for that particular scene is 
This one stage is lighted, but not by the 
accepted foot and top lights in general use in the 
theater. These customary lights are never used 
throughout the production except at such times when 
the main stage is used in its full width, the bridge « 
smaller stages being withdrawn and covered by a baci 
ground. Fach of the single stages has its own especi:! 
lights. In addition to this—and this is the main point 
—lighting systems, consisting of are lamps and mirrors, 
are installed in the loft for stage machinery. In this 
manner only the one particular stage on which the a 
tion is taking place is spotted. 

“Johannes Kreisler,” with its 42 thus pro 
duced has rendered splendid proof of the practical and 
effective nature of Svend Gade’s mechanical and light 
ing innovations. But it also embodies many futur: 
possibilities. While the six stages are sufficient fo 
“Johannes Kreisler,” there may come other productions 
requiring double the 42 scenes of this production. I 
this case three bridges can be built, moving on rails 
in all possible directions. Instead of the one upper 
stage used in “Johannes Kreisler” two can be provided 
Similarly the number of side stages can be increaset 
Thus it will be seen that Mr. Gade’s invention solves al! 
the problems of theatrical production which hav 
puzzled managers as long as the theater has been in 
In the presentation of Shakespearean dram: 
thing of inestimable value 


transpiring. 


scenes 


existence. 


for example, it will be a 





Copyright, § 
\ MEC 
PL 





MARCH, 1923 SCIENTIFIC AMERICAN 























pre 
an 
ight 
tur 
fi 
tion 
I 
rail 
pre 
ide« es 
ASser * ie & oa * 
sf aE + ae oe e ; 
hay - ie eR 
| 


nm i 








pyright, Scientific American Publishing Co 
am: 


aie \ MECHANICAL STAGE WHICH OPERATES IN ALL DIRECTIONS. A COMBINATION OF SINGLE ELEMENTS WHICH PERMIT OF THE MOST COM- 
‘ PLICATED EFFECTS. THE SCENE SHIFTERS ARE DRESSED IN BLACK, MAKING THE CHANGES UNDER THE EYES OF THE AUDIENCE 








SCIENTIFIC AMERICAN 


MARCH, 1923 








Our Point of View 





Gliding Over Sea and Plain 

HOSE critics who scoff at the idea that the 
airman will ever be able to maintain a glid- 
ing machine aloft for any considerable length 





of time above a plane surface of land or 
water, that is to say, anywhere except upon the hill- 
No one, of course, pre 


’ 


sides, are assuming too much. 
tends that gliding is possible above level country, irre- 
spective of local weather conditions. On the contrary, 
it is only in certain localities, and under special meteor 
ological conditions, that the soaring flight of the seagull 
or the buzzard can be achieved, and only then with a 
highly perfected glider and a pilot of unusual skill. 

It is now well understood that even on the calmes 
day, when apparently there is not a breath of air 
stirring, there is nevertheless a vertical movement of 
the air, which may be rather loosely described as rising 
and falling in vertical and roughly parallel columns. 
It has been pointed out that evidence of this may be 
noticed on the surface of the sea on a hot and calm 
day, when patches of the surface will present a per- 
fectly smooth and oily appearance and other patches 
will be slightly ruffled, It has been suggested that this 
patchwork appearance is due to ascending and descend 
ing currents, the colder and heavier columns of air 
roughening the surface of the water where they strike 
it, the intervening spaces being those below the rising 


columns of warmer air 
Now, if this assumption be correct we have an ex- 


planation of the ability of the soaring birds to remain 


aloft for long periods of time without a single flap of 
the wings. So long as the bird moves in an ascend 
ing current, it either ascends, or remains at the same 


level, or slightly loses altitude, according to the ve- 


locity of the rising column. Because of its long ex 
perience, or possibly because of some natural instinct, 
the bird is able to find and remain in the favorable 
currents, adjusting the angle of incidence of its wings 
to the velocity in such a way as to maintain itself at 
the desired altitude. 

Now he would be a rash prophet who stated that 
man, with his relatively heavy and clumsy means of 
flight and at the very outset of his apprenticeship in 
the art of flight. will be able before long to match the 
soaring of the birds: for they represent the finished 
product of untold ages of evolution, and have at com 
mand an experience of almost equal duration. On the 
other hand, we must not forget that our present mas 
terful attainments in mechanical flight have been 
reached in an experimental effort which covers only a 
few decades, 

Although the art of soaring offers no promise of such 
practical results as have been obtained in military 
‘and commercial aviation, it is certain of a great future 
in the field of sport. An experienced yachtsman, who 
has lately taken up gliding, assures us that the pe- 
culiar charm of yacht sailing is felt in a far greater 
degree in a motorless airplane. There is the same 
nature sub- 


sense of making the dynamic forces of 
servient to one’s will with practically no physical 
effort. He describes the sensation of moving silently 
through the air as appealing even more strongly to 
one’s sense of mastery over the elements than does the 
movement to windward of a well-canvased and perfectly 


balanced yacht. 


Cost of Stopping Freight Trains 

HE railroads of today are suffering for the 
sins of their ancestors of the period when 
lobbying, free passes, and other 
Happily that era 


rebating, 








abuses were rampant. 


has entirely passed away, and if the over-severe legis- 


lation against the railroads (the outcome of public 
resentment) has made the profitable operation of the 
railroads a matter of great difficulty, it is only just 
that the public should know that every railroad 
throughout the country is now being run by its officials 
upon lines of the strictest economy. On any of our 





‘ 


first-class roads it can be asserted that there is not a 
single department in which the costs of operation have 
not been cut to the very bone. Moreover, elaborate 
investigations are continually being made to determine 
with the greatest exactitude the costs of operation, 
even in the supposedly minor particulars. 

As an example we may refer to an analysis which has 
recently been published in the Railway and Locomotive 
Engineering Journal, of what it costs a railroad com- 
pany to stop a freight train of average size when it is 
running at certain specified speeds. In this study the 
cost of every movement involved in stopping a train 
Was computed to the fraction of a cent, and in order 
to exactly determine the wages, the pay of engineers 
was taken at $1 an hour, of firemen at 77 cents an 
hour, of the conductor at 80 cents an hour, and of two 
brakeman at 69 cents an hour. The cost of stopping a 
train was estimated in the case of trains running at a 
speed of five, ten and fifteen miles an hour, and it was 
found that to stop an average freight train it cost 24 
cents at five miles an hour; 69 cents at ten miles, and 
$1.44 at fifteen miles an hour. When we bear in mind 
that there are over 260,000 miles of track in the coun- 
try and that most of this is to be found in the great 
centers of industry, where traffic is dense and freight 
trains run under close headway at speeds of generally 
over 15 miles an hour, it can be understood that a cost 
of from $1.44 up for every stop must amount to a con 
siderable sum for any one day, and an exceedingly 

irge sum for the whole year. 

It should be noted that if a train is stopped on a 
lescending grade the distance required to come to a 
full stop would be increased, but the time and distance 
required to accelerate the train again would be so 
diminished that the total cost would probably be less 
than that given. On the other hand, if a stop were 
made on an ascending grade the time and distance re 


quired to accelerate would be so increased as probably 


to increase the cost of the stop If the stop were made 
on a curve there would be a still further increase due 
to the friction of the wheel flanges against the rail 
nd to other causes Such facts as these, distributed 


imong the train, track and yard operating forces should 
lead to more intelligent operation, and to a marked de 


crease in railroad costs due to unnecessary train stops. 


Early Days of Gun Versus Armor Quarrel 
PROPOS of the construction of 40 million 
dollar battleships, we note, in Engineering, 
a reference to the fact that having had 
Me! occasion to refer to their files for December 
18, 1863, the editors were struck with the prominence 
which then, as now, was being given to naval matters. 
At the fourth session of the Institution of Naval Archi- 
tects, there was a paper “on the construction of iron- 
plated ships,” which recorded the progress in applying 
the lessons suggested by the French “iron-encased bat- 
tleships” in the Crimean war. The paper, which was 
read by Mr. (afterwards Sir) W. Fairbairn, spoke of a 
long series of experiments which had determined that 
“the material which presents the greatest power of 
resistance to projectiles at high velocities is the softest 
and best description of well-wrought malleable iron.” 
There was mention of tests of a 600-pounder Armstrong 
gun against a target representing a section of H. M. S. 
“Warrior’s” side, and in spite of the fact that the soft- 
est malleable iron was considered the best material for 
armored plate, the on-lookers at the test were amazed 
at the results. In a note on the subject, says The 
Engineer (remember this was 60 years ago), it was 
stated that “since the great battle of gun versus plate 
had begun to be waged, there was never such a com- 
plete triumph for the former combatant.” Another item 
in that issue of 1863 was an interesting account given 
of the American “Monitors”’—reprinted from the Scren- 
tiric AMERICAN—a topical subject, says our contempo- 
rary, since only recently the “Monitor” itself had de- 
feated the “Merrimac.” 

The story of the subsequent development in guns and 





armor and the long-drawn-out contest, in which su 
premacy rested first with the gun and then with the 
plate, forms one of the most thrilling chapters in the 
whole history of engineering. The answer to the gu: 
was found first in iron and then in steel plates. When 
the latter was beaten, a hard steel face was welded 
upon a backing of softer but tougher metal. The gu 
won out again, cracking and breaking away the hard 
face. Then came Harvey and Krupp, who impregnated 
the face of a homogeneous plate with carbon, quenched 
the surface with water, and secured a surface so hard 
that the nose of the projectiles was shivered, preventing 
penetration. Chrome and other alloyed steel shells 
better methods of heat treatment, coupled with the uss 
of a soft metal cap, have finally produced a projectile 
capable of developing upon the plate, with full ef 
ficiency, all the energy that modern, high velocity shells 
‘an impart. ‘Today, as in the crude experiments of 
1863, the gun is supreme. At the battle of Jutland, 
the armor-piercing shell found no difficulty in penetrat 
ing the most modern armor. 


Bridges Versus Tunnels 
UBLIC attention has recently been drawn to 
a paper, read some months ago by Professor 
Burr of Columbia, on the subject of bridges 
and tunnels for the Metropolitan district, i: 
which he favored the driving of many tunnels as 
The dis 
cussion is rendered very timely by the fact that, re 





uzainst the erection of one or more bridges. 


cently, the Commissioner of Bridges has recommended 
the construction of a $42,000,000 bridge across the East 
River, located between the present Manhattan and 
Williamsburg bridges, while the Rapid Transit Commis 
sion, through its chief engineer, Ridgway, has stated 
that four twin-tunnels could be constructed for the 
same cost as the proposed bridge, into which all th« 
Rapid Transit tracks on the three lower bridges could 
be diverted, leaving these bridges entirely free for 
vehicular traffic. 

In any discussion of the relative value of bridges and 
tunnels, a sharp distinction should be made between 
the problem as applied to the Hudson and the East 
Rivers; this for the very good reason that neither of 
the alternative tunnel and bridge schemes proposes the 
transfer of River ; 
whereas, one of the most important elements in the 
Hudson River problem is the transportation of freight 


freight trains across the East 


trains and main line through passenger, as well as 
What gives 


the proposed Hudson River bridge such a commanding 


commuters’ trains into Manhattan Island. 


lead over any possible scheme for separate tunnels, is 
the fact that in addition to providing for 20 lines of 
motor trucks and automobiles, it would also provide, 
on a lower deck, 12 tracks for main line freight and 
passenger trains. To provide the same tunnel capacity 
would call for the construction of eleven double tunnels 
under the Hudson, whose total cost, judging from the 
cost of the vehicular tunnel now under construction 
would be about 300 million dollars, as against a cost 
of about 150 million dollars for a single bridge of 
equal capacity. 

On the other hand, the tunnels being placed at in 
tervals down the waterfront would have no such ad 
vantage of avoiding local congestion and ensuring 
more even distribution of the traffic, as claimed by 
Professor Burr; for the Hudson bridge vehicular traffic 
would radiate over four or five new highways diverg 
ing from the Jersey end of the bridge, and on the Man 
hattan side the traffic would be delivered immediately 
by ramps to five of the main north and south avenues 
The trunk railroad passenger traffic would run to a 
single union station, serving all the western railroads 
and the freight traffic would be carried down West 
Street on an elevated roadway, to deliver its freight 
either direct to ocean steamers or to a line of ware 
houses on the east side of West Street. 

In the conclusion of his paper Professor Burr makes 
the unfortunate mistake of seeming to suggest that the 
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proposed bridge would connect the elevated lands on 
both sides of the river in the general vicinity of 179th 
Street, and therefore would contribute directly to the 
advancement of a limited suburban district west of 
the Hudson in the vicinity of the landing. As a matter 
of fact, the crossing will be in the vicinity of 57th to 
59th Streets, and advantages to suburban travel will be 
felt throughout a radius of 30 to 50 miles in New 
Jersey ; while the benefits in the expediting of freight- 
ear traffic and merchandise between the Jersey side 
and the general Metropolitan district, to say nothing 
of the great lessening of terminal costs, will be felt in 
every center throughout the United States that has 
occasion to ship freight to or through the city and 
Port of New York. 


Is the Battleship an Economic Loss? 

IFAVORITE argument of those who would 
have us stop all naval development and sub- 
ject ourselves to complete disarmament is 








found in the assertion of the pacifist that 
every pound of steel that is built into a warship, and 
every sailor who does service in the Navy, represents an 
absolute economic waste, The enlisted personnel, we are 
told, is a body of men who are taken from useful indus- 
tries and condemned to a life of idleness that brings no 
useful return to the nation. The steel which is worked 
up into hulls, guns and ships, represents, we are asked 
to believe, a loss of material which might have been 
fabricated into plowshares, locomotives, and ships of the 
Merchant Marine. 

Fallacious reasoning, every word of it. The young 
men who spend from two to four yeurs in the Navy are 
taught those very lessons in discipline and obedience, 
which are so greatly needed by the youth of today. 
This training is of such inestimable advantage in after 
life, that we could wish it were possible that every 
young American could have a few years of discipline 
as strict, just, and kind, as that which our sailorman 
experiences at the hands of our naval officers. So 
marked is the influence, physical and moral, that one 
can almost identify, in his subsequent civilian life, an 
enlisted man who has spent four years or more in that 
great training school of obedience and discipline—the 
Navy. 

We do not find the pacifist raging against our great 
insurance companies, with their vast army of em- 
ployes. Why then should they so persistently snarl 
and chatter against that greatest of all insurance 
agencies, the Navy; for whereas other insurance 
agencies have to do with the individual man, or the 
individual property, naval insurance has to do with the 
whole nation—all that it is; all that it has; all that it 
stands for. 

Nor do the warships which guard our shores and 
uphold our civilization represent a great economic loss. 
Not only is the “Maryland,” the flagship of Admiral 
Jones, a great public school in which the men are 
taught to live up to certain fundamental standards of 
honor, hard work, and fair play; but the great ship 
itself, could it only speak, would tell of the scores of 
thousands of American workmen whose years of 
fruitful labor have been embodied in its huge. fabric. 
Were the ship vocal, it could speak of the thousands of 
American workmen who mined the ore, who smelted it 
down and forged it into steel shapes, armor plate, 
guns, and all the other elements which go to make up 
a modern battleship. It would tell also of the other 
thousands of men, who in shop and forge, and on the 
building ways, put the great fabric together until it 
stood ready for its final launching. 

An interesting commentary on these facts is found 
in a recent statement in the British Parliament, re- 
garding the two 35,000-ton battleships which Great 
Britain is about to build under the sanction of the 
Washington Treaty. Each of these, by the time it is 
completed in 1926, will have cost $40,000,000. That 
country, therefore, with 1,400,000 unemployed, is wel- 
coming the commencement of these ships as affording 


no inconsiderable relief to their present distressing 
labor conditions. It was stated by the First Lord of 
the Admiralty that 500 separate firms will be engaged 
in supplying the materials; that during the first three 
months about 4500 men will find employment; that by 
the end of the year the number will have risen to 
29,000; and that for a time during the later period of 
construction, the building of the two ships will give 
work to 40,000 men, the total bill for wages amounting 
to $50,000,000. 

The size of the navies of the United States and 
Great Britain, as determined by the Washington con- 
ference, is sufficient for peace-time security. The far- 
seeing and patriotic among the citizens of both coun- 
tries will resist any pacifist effort to reduce this naval 
strength, either in men or materials, below the standard 
agreed upon. In regard to the cry that the ships and 
the men represent an economic loss to the country, they 
will answer that the Navy is at once an insurance 
against national physical disaster and one of the surest 
depositaries of the traditions and principles of the true 
historical America. 


The Centenary of a Great Waterway 

HE people who dwelt on the shores of New 
York Harbor, in the year of our Lord 1823, 
might have witnessed on October 8 of that 
year the progress through the upper and 
lower bay of a veritable armada of ships. In this 
fleet were to be seen craft of pretty well every descrip- 
tion that could be found afloat along the shores of the 
United States 100 years ago. Conspicuous, of course, 
were those maritime wonders of that day, the steam- 
ships; for it was not over a decade and a half since 
that ever memorable day when Fulton’s steamboat, the 
“Clermont,” had made her memorable maiden voyage 
from New York to Albany and back. 

If a visitor from one of the countries of the old 
world had been standing at Sandy Hook on the day 
referred to, he would have seen the head of the pro- 
cession pass out through the channel, and on the deck 
of the leading ship he would have seen somebody lift 
above the bows a vessel containing water and pour its 
contents into the sea. He would have seen the vast 
array of vessels, after the completion of this act, turn 
and make its way back into the harbor. Doubtless he 
would have been mystified. Had he been an ancient 
Greek or Roman, he would have been satisfied that he 
had just witnessed a libation to the Gods. All Amer- 
icans who are familiar with the history of New York 
State will recognize from the above description the 
ceremonies which attended the opening of the old Erie 
Canal, when a jar containing some water from Lake 
Erie was brought down by barge through the canal, 
taken out beyond Sandy Hook and emptied into the 
Atlantic, thereby symbolizing the linking up of the 
fresh waters of the Great Lakes with the salt waters 
of the Western Ocean. 

The centenary of this event, which was so pregnant 
with promise for the future of the commercial metrop- 
olis of the western hemisphere, will take place during 
the present year, when there will be a_ historical 
pageant on Lake Champlain in commemoration of the 
original opening. In this connection we draw attention 
to a work, “The History of the Barge Canal,” written 
by Noble E. Whitford, senior assistant engineer of the 
eanal, under the authority of Frank M. Williams, state 
engineer and surveyor. 

We commend this publication as of the greatest in- 
terest to shippers, engineers, and others interested in 
the development of American inland waters. The new 
book is a combination of the author’s earlier work, 
known as “The History of the New York Canals,” 
which dealt with those waterways up to 1905. The 
present history gives complete information relative to 
the campaign conducted for canal improvement in 
1905: the difficulties encountered in constructing the 
channel; the use that has been made of it. There is 
also a complete and very richly illustrated description 

















of its many notable structures. We note also a brief 
review explaining the attitude of New York State to- 
ward the St. Lawrence ship canal bridge. 


More on Braking with the Engine 

AST month we showed that when the autoist 
talks of “running on compression” he is guilty 
of a misnomer. We showed, by exclusion, 
that the braking power of a dead engine 
must reside in the intake and exhaust strokes. And 
we promised a further discussion that would show, 
affirmatively, that it can and does there reside. 

To one who knows just enough to get him into trouble, 
it seems that the inner face of the piston is open to 
the atmosphere through the valve, and its outer face 
through the crank-case breather; that throughout the 
intake and exhaust strokes there is accordingly atmos- 
pheric pressure on both faces; and that no work is 
done on these strokes other than the mere overcoming 
of the piston’s inertia. The fact is, of course, that if 
this picture were true there would be no pressure on 
the front of a racing car and no vacuum behind it; no 
pressure on the under surface of a plane and no suction 
on its upper face; no power consumed by the operation 
of a fan—that most things, in fact, would be other 
than they are. It is illuminating to speak of the 
dynamic compression and rarefaction produced in imme- 
diate contact with a surface that moves through the 
free air, as distinguished from the static compression 
and rarefaction created in a closed chamber behind 
the face of a moving ram, We move the air out of the 
cylinder, on the exhaust stroke, by pushing it out, 
against such a dynamic resistance; similarly on the 
intake we suck it in. We pump the air in and out, 
in other words; and the pressure to be overcome, and 
the work done in overcoming it, are roughly propor- 
tional to the square of the air-velocity induced. Any 
other viewpoint involves the fallacy of regarding the 
air in the cylinder as a rigid, solid body. 

With this point settled, then, where shall we set the 
throttle for maximum braking power with a dead en- 
gine? At given car speed, the engine must turn over 
at a stated speed of its own. To do this, it must either 
draw into each cylinder its full capacity of air; or else 
fill the cylinder but partly on each intake stroke. In 
the former event, it would have to work harder to drag 
in the necessary air through a closed throttle than 
through an open one; and the cylinder once filled, the 
exhaust stroke would be unaffected by what had gone 
before. We do not believe that this is what happens, 
in a dead engine any more than in a live one; but we 
mention it merely to cover the matter completely. 

In the more probable event that the extent to which 
the cylinder is filled depends upon the degree of throttle 
opening, the pressure in the cylinder at the moment of 
bottom dead-center and valve-closing is less than atmos- 
pheric—that is what we mean by an unfilled cylinder. 
But in this event the intake stroke will have been com- 
pleted against a real, live, unsatisfied vacuum, with 
obvious results in the consumption of power. One is 
tempted to say that this will be offset on the exhaust 
stroke, by greater ease of evacuating a less-full cylinder. 
But one forgets that the moment the exhaust valve is 
open, air flows in from the exhaust manifold until the 
full atmospheric pressure is attained, and exhaustion 
must then proceed not only against this full atmos- 
pheric pressure, but also against the inflowing current 
which has thus been set up. 

It will be clear from this discussion that there is not 
much difference between the braking power of a dead 
engine with full throttle and with throttle closed; but 
that what advantage there is, resides in the closed 
throttle. This does not mean closed tight so as to pass 
no air at all—it refers merely to idling position. But it 
is interesting to note that even with a sealed throttle, 
there would be considerable braking effect. The intake 
stroke would proceed against a very heavy vacuum; 
and the exhaust would be met by a very active in-flow 
through the partly opened exhaust valve. 
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simple form by laborers, thus eliminating the skilled work of the journeyman mason. It is a cross between pouring concrete and plan! 
Right: Close-up view of Flagg masonry wall in course of construction. Note the cures 























Left: The Flagg system by which rubble walls are built with a 
a masonry wall the result beir : good job that has all the beauty and strength of ordinary masonry. 
stout wooden framework which holds the boards of the mold firmly in place a 
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Pictorial explanation of how masonry walls of attractive appearance may be produced by ordinary labor wall 
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Deviating from Building Traditions in the Face of High Building Costs _ 




















By Harold Cary ne 
Maso 
Comes) fil: construction of the small house today thousand dollars or more if drawn conventionally. so claims Flagg in the face of a great deal of opposition. cours 
utilizes a heritage of traditions upon Flagg, like Ruskin, is a hater of sham. He believes To take the place of a cellar this ingenious architect the r 
which are piled many convenient but not that sham is always ugly. He goes straight back to adds above ground storage space in which furnace and foun 
essential improvements. We are building first principles, as every inventor must, and examines coal bin are housed at very much lower cost. Either for 0 
in much the same manner as our fore- the reusons for the existence of everything in which hot water or steam heat can be as easily arranged on Thus 
fathers, if we build well; and in the face he is interested. If he likes he may boldly throw the ground floor as underneath the house, and he is sturd 
of high building costs the amount of money that can away a thing which we are accustomed to regard as experimenting and is using himself a warm air heater often 
be invested in even the most modest bungalow is start- an essential. He begins the design of his small houses with a small fan in the incoming duct, which arrange Th 
ling, to say the least. On the other hand, any effort by first completely discarding both the cellar and the ment has proved = satisfactory. The necessity of archi 
to escape from high building costs has generally re- attic. climbing up and down stairs to tend the furnace is done The | 
sulted in the production of unsatisfactory and even You can imagine this architect examining the various away with. The mass of the house is increased—al- ally 
dangerous construction. And no one realizes these facts items in the expense of building. A cellar costs usually ways desirable from the standpoint of appearance. Be- and i 
more than the architect and the builder, for they are about 20 per cent of the total cost of a house. Why do neath the floors, while the house is being built, concrete fire. 
face to face with the situation in their daily work. we have cellars at all? Once, of course, they were used is laid on the ground and given a coat of waterproofing start 
Persons of an inventive mind have not which extends clear across the foundation waste 
been slow to appreciate the anachronism walls to make a coursing. This provides ean | 
of certain building traditions, especially a Watertight construction which also pre- run 
in the case of the wna home builder. Of UILDING costs are higher than ever before. Materiah end skilled vense mmanegerarsd attraction in the stone Flagg 
recent years numerous patents have been pig iter : : walls from rising above the ground level. about 
issued for improved methods of construc- labor are commanding prices which bring up the cost of the most There is a small cubic area of dead air thick, 
tion designed to produce a better home modest house to an almost prohibitive figure. A six-room house in space between the concrete and the floors. proof 
for less money. The American Institute pre-war days could be constructed for $3500, exclusive of the land; Dryness and warmth is much more cer stron} 
of Architects has been fully aroused to today the same house costs at least $6000, and, if the numerous refine- tain than were you to try to build a Alo 
the seriousness of the situation and has ments so much in demand are crowded into the same little house, the cost cellar, partit 
tuken steps to solve the building prob- mounts up rapidly to $10,000 and even $72,000. The attic in most houses is either use- hangs 
lem for the average man. But no one has Never before has there been such an urgent demand for new kinds of less space or expensive and inconvenient srom 
been more active in this connection than ‘ ; > 2 5 vt storage space. It costs from eight to ten bastet 
. . material and new methods of construction in the endeavor to produce ' 
Ernest Flagg, the architect, who, under ° per cent of the total cost of the house and curtal 
the lash of his own feelings for simple good houses at moderate cost. Inventors have not been slow to direct on the whole is unjustifiable. It is sup- facing 
beauty of construction and design, has their efforts toward this lucrative field. More and more we are breaking posed to keep a house warm in winter and again: 
. away from building traditions which have in many instances outlived cool in summer. As a matter of fact it is and p 


produced several remarkable’ improve- 


ments in small house building. 





their usefulness, and substituting novel ways of building more in keeping 
with the times and with conditions. 


In the accompanying article Mr. 


a large, roofed space which may absorb 
much of the heat generated within the 

















curtai 
and i: 


Ernest Flagg is that. resolute and im- 

placable artist from whose board sprang Cary tells of the work of Ernest Flagg, the well-known architect, along house in the winter time. And it is valu- hasebe 
the first of the great towers which char- these same general lines. Mr. Flagg has studied the problem of the able. In either one or two-story houses next 

SNe Manhattan Y came cxyline the small, inexpensive house for the past twenty years and has evolved many Flagg — -_ wimtepond ” the roof peak a mm 
Singer Building. He is the designer of ‘ gg ° = * : ° and provides a ventilator, which he has The r 
the Naval Academy at Annapolis and of new ideas. W hether his ideas, especially those of a quite radical nature, perfected, to keep the room cool in sum- has b 
many well-known architectural works are to be followed in preference to the conventional methods, is for the ee Thess weut@ietets tube ene af tue nie 6 
such as the Corcoran Art Gallery at reader to decide, for we are not called upon here to endorse them. But forms—an attractive ridge dormer, or a labora 
Washington, D. C. But the real interest Flagg’s ideas point out a different way to go about home building and small, cheap skylight which opens and is Buildi 
of Ernest Flagg, just now, is not in the must therefore be instrumental in stimulating still other ideas which may screened. Because hot air rises, when formu 
great public building or the mansion in be most opportune at this time. —THE EbITor. these openings are free all the air within tested 
which cost is the element of least im- must be as cool as the air outside the perinii 
portance. It is in the house which costs house. The stifling hot attic is eliminated. or 15 
its owner from three thousand to fifteen The ridge dormer, illustrated on the York 

thousand dollars. For the past 20 years he has been as refrigerators and contained great storage spaces for facing page, is a square box-like opening on the roof model 
experimenting with ways for improving its design and a winter's supply of vegetables. They were cool and peak at convenient points. It is usually kept open all two fe 
the construction of its units. He is able now to build damp. Then somehow the belief grew that a damp summer but can be closed by means of a pull on a room 

houses for teh thousand dollars which, so it is claimed, cellar kept a house dry. Yet dampness pervades the cord which swings the glass window shut. The venti- forme 
would cost a full twenty thousend dollars if produced house just as surely as coal gas does after improperly lator, which is a cheaper substitute, is a hot-bed sash been | 
by the usual conventional methods. He has been able stoking a furnace in the cellar. A cellar was supposed with copper flashing, a single strip of copper forming partiti 
to devise plans which, using ordinary methods of build to keep a house warm, which it does not unless you the hinge on one end and serving also to keep out outsid 
ing, save a third of the cost, making possible the build- have a furnace which most extravagantly heats the water. People may be skeptical about such a simple them | 
ing of a house for six thousand dollars which, to pro whole cellar. So long as you have a proper floor arrangement and the only answer to them is that they a tin 
vide the same cubic useful content, would cost nine and a tight foundation a cellar is an extravagance, have been used for years in Mr. Flagg’s own houses, writer 
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and tenants have found them thoroughly satisfactory 
in every way. 

Because the stone house is fireproof and permanent 
and cheapest to build in the long run, Flagg uses stone 
for walls exclusively. He has invented a way of laying 
rubble stone walls, which are quite beautiful, without 
the help of stone masons. Also, he has cut the cost 
in the neighborhood of New York from 45 cents a cubic 
foot to 6 cents a cubic foot. This novel stone construction 
starts in the trench for the foundation wall, with dry 
stone. When a foot has been laid cement is shoveled 
in and from there on up to the ground line the wall is 
of ordinary masonry which can be laid by a laborer 
in an open trench. At the ground line or a few inches 
above, it is finished off for the coursing of waterproof 
ing compound. From here on the work is more like 
pouring concrete than masonry. 

Forms are erected which consist of four by four up- 
rights as high as the finished wall is to be. At the top 
an alinement truss holds them, and at intervals all the 
way down twisted wire spacers are used. Three 8-inch 
planks are slipped into position at the bottom. Work- 
men lay stone with the straight face out, each against 
the board forming the box. Concrete is shoveled in 
behind these face stones. This section of wall, two feet 
high, is then left over night. In the morning the 
planks are lifted up to the height of the wall and se- 
cured with pins. Another section of wall is laid all 
around. Window frames are set by the foreman as the 
wall is built. 

While it would not pay to build a set of four by 
fours and trusses for one very small house, it would 
pay for two or more because no matter what the size 
of the house the same forms are employed and they 
come to no harm in actual use. The wall when com- 
pleted must be pointed on both sides, an operatior 
which is performed by holding the mortar board at 
right angles and pushing the mortar into the spaces 
between stones. It may be of advantage to use a 
mason for this one brief job. Flagg’s walls are, of 
course, very low because he utilizes all the space under 
the roof and because the house is not lifted on a high 
foundation. His practice is usually a_ five-foot wall 
for one story and a twelve-foot wall for two stories. 
Thus he readily achieves the effect of the low dwelling, 
sturdy and well anchored, that modern architects so 
often unsuccessfully attempt. 

The most amazing invention which this inventive 

chitect has made is of a new kind of a partition. 
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tition construction, pounded one of these walls with 
his fist as hard as he could and was unable even to 
vibrate it. Their economy is obviously self-evident. 
Roofing is one of those things in which we have made 
some improvements in the past century, but even in 
these Flagg has devised a method for using them 
which is better looking and cheaper to install. He first 
cuts 36-inch, roll roofing into strips nine inches wide. 
The second strip of roofing is nailed on with only a 
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he permit gutters. He trenchantly says: “The design 
of many a house has been ruined by numbers of great 
ugly tin pipes running down the walls or down pillars 

which otherwise would be beautiful in every line.” 
There is room to describe here but a few more of his 
economies. He says himself that he has been able 
to effect them in every part of the building except in 
electric light wiring. He tackles plumbing, screens, 
ceilings, beams, casement windows and so on. In each 
case old conventions drop 





by the wayside and his sim- 











ple, rugged houses result. 
One or two details among 
these are so interesting that 
they should be mentioned. 
Take the case of the fire- 
place. Most of them simply 
cannot be expected to give 
out any heat. They are ex- 
pensive. A Flagg fireplace 
on the other hand, not only 
heats a room very” well, 
but also costs but little. For 
twenty-five or thirty dollars 
he builds what would cost 
from two hundred to five 
hundred, ordinarily. 

A chimney rides on the 
roof peak of the gable, prac- 
tically a part of the stone 


gable itself. A _ slight in- 
dentation in the thin build- 





ing wall — six inches at 











most, is lined with fire tile. 





Aithough inexpensive construction is the main object in this cottage, it presents a pleasing 
Skylight ventilators as well as roof dormers are here used for ventilation pur- 


appearance. 


poses. 


frame construction 


two-inch overlap, a metal clip being placed under each 
nail. Each nail is covered by the succeeding strip of 
material, only the clip, which is bent over the edge 
of the next piece to keep it tight to the roof, is exposed 
to the weather. The nails are put in so that the clips 
form a straight line at right angles to the edge of the 
The finished roof weathers, forming 


strips of roofing. 
In a year the roof 


a thin streak in line with the clips. 
is divided into perfect squares and is actually beauti- 





The ordinary one is gener- 





ally about six inches thick 
and is a series of flues for 
fire. It is expensive from 
start to finish. In space 
wasted, alone, a_ partition 
ean be figured to cost $3 a 
running foot, minimum. 
Flagg partitions are only 
about an inch and a half 
thick, yet they are as sound- 
proof or more so and plenty 
strong enough. 

Along the beam where the 
partition is to go Flagg 
hangs widths of jute scrim 
from screweyes. These are 
basted together to form a 
curtain. Two plasterers, 
facing each other, work 
against each other’s boards 
and put on a first coat. This 
urtain then hangs plumb 
and is slipped into a special 
baseboard to fit. Then the 
next two coats of plaster 
are put on in the usual way. 
The resulting thin partition 
has been given every possi- 
ble test in use and in the 
laboratory. The New York 




















Building Department, which 





formulates the city code, 
tested this partition before 
perinitting its use some 10 
or 15 years ago in a New 
York tenement house of 
model design. In this test cord wood to a height of 
two feet was soaked in kerosene and ignited in a closed 
room of the test building, the walls of which were 
formed in the way described. After the interior had 
been burning long enough to have consumed ordinary 
partitions, a fire hose was turned on the hot walls from 
outside at high pressure and no damage was done to 
them except for the development of a slight bulge and 
a tiny crack. They were okayed for use. The 
writer, being skeptical about the strength of such par- 


Typical Flagg stone cottage, showing how his inexpensive roof weathers and becomes quite 
attractive. This roof has been in place for the past ten years. The roof dormers, which make 
possible the use of the space under the roof, show plainly along the line of the roof peak 


Combining inexpensive construction with attractive appearance 


ful. In 15 years of service, using the cheapest sort of 
material, no leaks have developed, according to report. 
The edges of the roof are faced with a copper or lead 
band, nailed on. 

Again our inventive architect finds that rain gutters 
and leaders are ugly to the eye and in most places quite 
unnecessary. He simply leaves them off the houses he 
builds. Around the walls he puts a narrow concrete 
walk which carries off the water as it falls from the 
saves. Only above a terrace or in a similar place does 


The chimneys, it will be noted, are made an integral part of the wall. 
directly on the ground, with a brick floor 


A stone cottage which may be constructed at a cost not exceeding 


There is no chimney of stone 
and mortar below the roof. 
A hood of the size required 
is hung out from the wall 
at the proper height. From 
this hood to the chimney in 
the roof extends a bronze or copper half-cornucopia. 
The fire is thus open on three sides. The bronze or 
copper chimney is a remarkable motif for the decora- 
tion of the room. Most important it is a great hot box 
which heats the room the way a stove does. In a 
large house which is now being finished the bronze 
sheeting and hangers for the hood cost in New York 
just $12.50. This odd chimney was cut out of a single 
sheet so as to make three pieces, which were then riv- 


he porch is 


eted together. F 

The problem of the stairway is one upon which this 
architect has put a great deal of thought. It is one of 
the most expensive built-in pieces of furniture which 
we use. The stairway in a great many millions of 
American houses is not only expensive and wasteful of 
space in itself, but is also a creator of waste by requir- 
ing long upstairs halls. It is usually thoroughly ugly. 
In Europe for centuries a practice often used has been 
to have vertical communication instead of longitudinal. 
Halls are thus eliminated. Now that even our small 
houses are built with two baths or more, one of them 
for the use of the servant, we could adopt this prin- 
ciple if stairways were not so costly. 

Into a concrete form Flagg pours cement and forms 
With a series of these he builds a circular 


a step. 
It is so designed that it is 


stairway at very low cost. 
easy to use; and in his houses, since the walls are low, 
the height of these stairways is not forbidding. The 
space they occupy is indeed very small. In building 
them, the steps are stacked upon each other and then 
cemented together. They are so cheap that you can 
have one wherever you would find it convenient in the 
house. You will be amazed at how two or three of 
them at most in a small house will cut costs and sim- 
plify your general design. Moreover they are amusing 
and unusual—fireproof, of course. 

In general, then, it is this architect’s principle that 
sham is ugly and expensive. His beams are nicely fin- 
ished and the members actually used for support are 
visible to make a beautiful ceiling. It is a far dif- 
ferent method than that which we use so often of cov- 
ering the load-bearing timbers with plaster and then 
putting in fake beams at great cost as we strive for 
an effect. Similar shams are used to cover up the 
honest window frames. A decorative box which the 
trade calls “trim” encases the real frame. It is ex- 
pensive and not pleasing. The real thing, always visi- 
ble in a Flagg house, is a little more finished than usual 
and imparts a neatness and a Ruskin-like beauty which 
sham can never give. As you read this look at the 
nearest door or window. Is the decorative box that 
incloses the honest member within an addition? It 
serves no purpose. : 

Small houses following the unique ideas described 
have been built and have proved quite satisfactory in 
actual use. 
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Our Psychic Inves 
A Few Words About Apparatus We Shall Use 


matter to clear the decks and lay in all 


necessary material for a series of care 


fully conducted seances? Perhaps it is the 


general impression that one can decide 
today to hold such an investi- 


what is needed 





gation, decide tomorrow 
in the way of equipment, devote the next 
day to shopping, and start sittings that 
evening? We will put it on record now 
that if anybody believes these things, he 


is wrong 


The New York members of our com- 
mittee held an informal meeting the other 
evening, to discuss these questions. The 


session lasted until the suburban members 
had to leave in great haste to catch their 
last tra 
would have spent the night at a hotel if 


ins: and even then, the secretary 


he were of such age or build as to forbid 
a three-block sprint from subway to ferry 
Incidentally, even with this late sitting, 
Houdini and Dr. Carrington were left in 
argument over some of the details that 
hadn't been disposed of, and we don't 
know how late this did last 
Arrangements have been made with a 
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tigation 
and Ways in Which We.Shall Use It 


colm Bird 


paraflin casts of materializations, A supply 
paraffin, an electric toaster for melting it, a fi 
pans for its handling—this is all the apparat 
called for here. <A liberal supply of vess 
must also be on hand, with drinking wat: 
warm and cold water for personal u 
ete.; for the exercise of the mediumis 
power is often accompanied by unpleas: 
physical reactions. 

Of the actual scientific apparatus 1 
simplest, of course, is the camera. \ 
shall not be allowed to use flashli 
powder ; so we shall have to content o 
selves with a powerful electric flashlig 
The only drawback of this is the lag in 
attainment of full power, and this can 
controlled. 

A constant friend to the psychie invest 
gator is his seales. This instrument mu 
be of the spring-controlled type, and must 
settle down to a steady reading with 
minimum of oscillation. At the same ti) 
such oscillation cannot be entirely eli: 
nated; and for this reason the seal 
ought to be furnished with a recording 
attachment. 

This brings us to that very handy 
strument for which the French have « 











downtown office building for a room in 





which to hold our seances. We shall not 
be able to paint the walls black, since we 
are not guaranteed the same room for all 
seances; so the walls will be covered with 
black cheesecloth, and the windows with similar hang- 
ings. This does not imply that the seances are to be 
conducted in black darkness, but merely that the neces- 
sary control of illumination demands that all light from 
without and<all reflected light from within be excluded. 
We must have light when and where and to the degree 
then and there and to that degree. 
part of the 


desired, and only 

Hence these black 

permanent equipment 
The term “cabinet” is misleading to one 


hangings will be 


of* our psychic investigators. 


A typical arrangement of the recording chronograph, an instrument which 
will be called upon repeatedly during the progress of the 


Scientific American’s seances 


levitated. While we do not wish to draw any picture 
of a medium trussed up like a roast fowl, in the center 
of a circle of enemies, rope is a recognized property of 
the seance room. The plain black garb for the medium 
may be on the order of a bathing suit or of a potato 
sack—we have not decided which style we shall adopt. 
We shall have luminous-spotted strips of cloth for pin- 
ning upon the arms and legs of the medium, to show 
This 


throughout the seance where these members are. 


vised the telling name of chronogray 
With uninked stylus on a smoked dru 
or with inked stylus on a drum of pape 
this device records the successive stat: 
of any instrument to which it may be connected. No 
human eye can follow or human hand record, wit! 
accuracy, the successive readings of a moving needk 
or dial, at a time when the attention is distracted and 
the interest held by the other details of the experiment 
that is going along. The chronograph attends to 
this for us; with its parallel records of time and action 
it enables us to postpone to a moment of calm leisure 
and an atmosphere of no distractions the important 
task of reading our instruments; and it 
gives us a permanent record to which we 








not accustomed to the seance room It 
does not mean a box:or a piece of furni 
ture, with which tricks might be expected 
of the sort that a conjurer employs in 
one of his With the 
reservation that we do not know what we 
are talking about, and that the analogy is 


disappearances. 


therefore not necessarily a sensible one, 
it is in order to argue that, in dealing 
with electricity, 
energy to charge a large conductor to its 


we find it takes more 


capacity than it does a small one; that it 
seems rational to suppose that the same 
condition exists with the psychic power, 
is; that the 


of whatever nature this 


medium has to operate in a charged 


space; that she can with less drain upon 
her energy charge a small space than she 
ean the entire room. So we cut off some 
convenient corner of the room, and allow 


her to confine her work to this space ; and named. 
to this restricted region in which the 
medium operates the term “cabinet” has 
become attached. A mere curtain ex- 


tended diagonally across the corner of the 
room has been found sufficient, and this 
is all that is implied by the use of the 
term in psychic work. So to the hang 
ings for walls and windows must be added 
a curtain for the cabinet. 

Lighting arrangements must be under 
full control. For use when the regular 
lights are turned off, we shall have a bat- 


tery of red bulbs of rather high candle 





a four-to-one division. 


E have no space to repeat in detail the conditions for our 
award, published in full in our January issue. For the 


this announcement. 

The SciENTIFIC AMERICAN will pay $2500 to the first person who 
produces a psychic photograph, under its test conditions and to the satis- 
faction of its Committee of Judges. 

The SCIENTIFIC AMERICAN will pay $2500 to the first person who 
produces, under its test conditions and to the satisfaction of its Judges, 
an objective psychic manifestation of physical character, other than a 
photograph, and of such sort that permanent instrumental record may be 
made of its occurrence. 

The Committee of Judges shall consist of Dr. William McDougall, 
Dr. Daniel F. Comstock, Dr. Walter Franklin Prince, Dr. Hereward 
Carrington, and Houdini, the conjurer. 
disability, a temporary or permanent substitute for any Judge may be 


Entry must be made on or before December 31, 1924, to J. Malcolm 
Bird, Secretary to the Committee, at the SCIENTIFIC AMERICAN office 
in New Y ork. 

Either award will be made on unanimous vote of the Judges, or on 
Seances with any medium shall terminate and 
all his claims to the award be vacated upon rejection of his mediumship 
by formal vote of the Committee. 

All the conditions governing entrance, the holding of seances, etc., ; : ; 

: : ° : the war, instruments were devised that 
which are laid down in the full announcement of our January issue are 
part of this offer. 


psychic 
general 
convenience, however, we repeat here the more vital points of 


In the event of death or other 


can refer back for verification of a ques 
tioned or questionable reading. Its ran 
of application is without limit ; any instr: 
ment that registers anything, in any wa) 
ean be hitched up to the recording dru: 
and made to write down its record for 
later examination, 

Not the interesting of the ay 
paratus will be the electric devices 
There will be induction 
electroscopes, ete 


least 


various sorts. 
coils, galvanometers, 
some with the purpose of testing the ele: 
trical condition of the medium at the 
moment when phenomena are produced 
others to prove the presence or absence of 
material objects at certain times and 
places. Such of the furniture as may be 
subjected to telekinetic movements will b« 
equipped with electrical contacts, and in 
this manner the time and duration of 
levitations and other vagaries will be re 
corded. 

The mention of apparatus for detecting 
the presence of objects brings up other 
possibilities, some of which may be men 
tioned here, though they are not yet fully 
worked out by our committee, and though 
we do not, therefore, know just what use 
we may be able to make of them. During 


would respond to the heat radiated by a 
single human body at a distance of a 
hundred yards or more; and others that 
would send out sound waves and on re 

















power. In the circuit leading to each lamp 
will be a variable resistance member, so 
that the intensity of each lamp may be cut down to any 
desired point by touching a switch. Using one or more 
of these bulbs in combination, we shall have a very 
wide range of red iliumination, in addition to the ordi- 
nary lighting of the room when that is appropriate 
for furnishings, there must, of course, be chairs; 
and our psychic advisers are unanimous that these be 
cane-bottomed and without cushions. We shall have a 
table with a history—none other than the one Palladino 


is something new, having been introduced into the 
technique of the seance room by Willy Sch., the brilliant 
young German medium; and we trust that other 
mediums will find it equally possible to work under this 
control. We must have a mosquito-net gauze for the 
purpose of caging the medium when caging is in order— 
the ordinary cloth net, not the metal, which is regarded 
by mediums as a sort of non-conductor. 

Another recent innovation is the practice of getting 


ceiving them back, indicate the distance 
and direction of the object from which they were re- 
flected. Either or both of these methods are subject to 
the disadvantage, when used in the seance room, that 
some means must be provided of distinguishing between 
their response to the presence of the various investi- 
gators, of the furniture, etc., at points where they 
and it are properly supposed to be, and its response 
to clandestine movements or extraneous presences. 

(Continued on page 214) 
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Skimming Fuel Oil from 
Harbor Surface 


7 ASTE fuel oil in har- 
\\ bors has become such a 
wrid-wide menace that port 
thorities have been keenly 
ve to efforts directed to 

» elimination of this float- 
peril. For this reason 
success of Baltimore's 
newly devised outfit for the 
reuoval of the surface oil 
hus attracted widespread at- 
tention. The apparatus in- 
cludes a pump, mounted on 
scow and operated by a 








being built at West Mystic, 
Conn., for the maintenance 
of a_ high-speed 
service along a 500-mile 
stretch of the Magdalena 
River in Colombia, South 
America. The official tests 
of the first of these boats, 
moreover, have shown that 
they are capable of carrying 
28 passengers at a speed of 
34.01 miles per hour, and 65 
passengers at a 
31.03 miles per hour. The 
contract called for the ac- 
commodation of 20 passen 
gers in a protected forward 


pussenger 


speed of 








small engine. Connected with 
this pump is a submerged 
pipe with its specially de- 
ned mouth coming to a point an inch or so below the 
rface of the water. When the pump is in operation 

e mouthpiece does the work of an inverted vacuum 
euner by sucking up the surface oil and water. The 
quids are carried to the scow by the pipe, and dis- 
urged into a settling tank. After settling to the 
ottom, the water is drawn out of the tank by an outlet 

pe and the oil is then removed to be burned or stored. 
rhe outfit was designed by Bancroft Hill, harbor, en- 
vineer and president of the Harbor Board, and many 
port authorities believe it has solved the problem of 
surface oil. 

Laltimore’s need for such an outfit was emphasized 
by an experience involving a waterfront fire, soon after 
10.000 gallons of fuel oil had been released in the 
harbor by the sinking of an old hull in which the oil 
was stored. Fire department officials found that the 
oss was doubled because the surface oil carried the 
fire underneath piers. The new scow-pumping outfit is 
the result of the city’s efforts to minimize menace of 


this nature, 

The scow will answer calls in the same manner as 
<s done by a fire-boat. Constant patrol of the harbor 
by an inspector is maintained for the detection of sur- 


tce oil. 


Optical Specifications for Glass for Balloon 
Hangars 
FUE first specifications to be prepared by the Gov- 
| ernment covering window glass for use in balloon 
ngars were written apparently without reference to 
e difficulties that might be encountered in carrying 
the necessary tests, as they were so worded as to 
quire testing the effectiveness of the glass in exclud- 
ultra-violet and infra-red rays by using sunlight as 
he source of radiation for the necessary measure- 
ents. This procedure is inconvenient in view of the 
et that the tests cannot be made at any time and in 
any place. 
In order to put this work upon a convenient testing 
basis which could be carried out in the laboratory, the 
insmission of these glasses was determined by the 
Bureau of Standards also for various wave lengths 
using the ultra-violet emission spectrum of the quartz 
inereury-vapor lamp. From these tests it was estab- 
lished that if a colored glass or clear glass covered 
with asphaltum paint is to exclude 80 to 85 per cent 
f the ultra-violet rays of the sun, its ultra-violet 
spectral transmission (Tr including reflection) shall 
not exceed at 0.405” 30 to 40 per cent, at 0.3654 12 to 
per cent, and at O.313 4 0.5 to 1 per cent. 
The measurement of the 


A scow, a pump, a length of hose and a suction intake at the surface, skim waste oil from 


Baltimore Harbor 


ultra-violet rays appears to be more important than 
that of the infra-red rays, it seems desirable to insist 
upon the exact adherence to the specification for the 
elimination of the ultra-violet solar rays. It may be 
added that the glasses tested were of the wired type 
with one side rough or corrugated. The corrugations 
or roughness were removed and the surface polished. 
Measurements were made on areas clear of wire, 
bubbles and opaque spots. The average transmission 
of the clear areas but with the corrugations in place 




















Stern view showing four surface propellers and the 
two side rudders 


would be somewhat lower and the exclusion of ultra- 
violet would be higher than cited above. However, 
these values establish a criterion for judging the optical 
qualities of the glass. 


Sea Sleds for Passenger Service 
1 > those of us who have been accustomed to think 
of the sea sled merely as a means of sport, and as 
belonging in the same class as the lightly constructed arid 
powerfully engined racing hydroplane, it will come with 
au shock of surprise to learn that a fleet of sea sleds is 


compartment and the carry 
ing of these passengers and 
their 
weight of 5500 pounds, together with 500 gallons of gaso 
line, at a speed of 30 miles per hour on a very shallow 
draft. 

Colombia, a country of great wealth, has about 
6,500,000 inhabitants, of whom about 5,000,000 live 
inland at a distance of several hundred miles from the 
There are no railways or passable roads con- 
necting the coast with the inland towns; but the Magda- 
lena River passes across nearly the entire width of the 
country. The stream is wide and in most places deep: 
but there are several shoals where it shallows down 
to a depth of three feet or less. Furthermore, the cur- 
rent of the river is quite rapid. Because of the shal- 
lows it is impossible to utilize boats of the ordinary type 
and speed, and the present transportation is carried 
on by fleets of stern-wheel river steamers not unlike 
those on our Mississippi River. By these boats the trip 
from Barranquilla, the seacoast town, inland to Girar- 
dot, a distance of approximately 500 miles, consumes 
from two to three weeks. The more enterprising Co- 
lombians tried out boats of the gliding type, but they 
proved unable to carry any amount of weight and still 
maintain their speed; so last year they determined to 
try the sea sled type, and authorized the Sea Sled 
Company to build the type of craft which is shown in 
our illustrations, 

The boat has molded dimensions of 47 feet length, 
and 12 feet beam; its overall length being 50 feet. 
The construction is exceptionally strong, the scantling 
being heavy and of oak, and the skin consisting of triple 
mahogany planking with canvas laid in marine glue 
between each two layers of planking. The boat is 
driven by four 200-horsepower motors, each driving its 
own surface propeller. The pilot house is above the 
forward compartment and the engine room. The four 
throttle controls, one to each engine, are mounted on 
top of the steering column, 

Sea sleds in themselves are, of course, not new, for 
they have been built for the past eight years; but these 
sleds for Colombia, as developed by Mr. Albert Hick- 
man, have three special features: 

First, there is the shape of the hull itself, which 
differs radically from other types, since the bottom 
sections are of the inverted V model rather than of the 
regular V or round bottom model. 

Secondly, the propellers instead of being of the sub- 
merged screw propeller type are surface propellers. 

Thirdly, the rudders are of the side-plate type. 

In the hull itself the inverted V sections permit of no 
water being displaced sideways as is done in the usual 
form of boat, and it has proved to be exceptionally 
seaworthy. The efficiency of 


baggage, or a_ total 


seacoast. 





insmission of infra-red 
diation from the sun is 
usually covering 
copper-constantan thermo 


made by 


ouple with a red glass, such 
s Jena 4512, and exposing 
his combination radiometer 
irectly to the sun’s rays 
As a laboratory 
nfra-red 
led tungsten 
ormal operation was used. 


source of 
radiation, a gas 
lamp under 


transmission 
if solar radiation was not 
arkedly different from that 
the gas-filled tungsten 
imp. For the glasses thus 
ir tested, the transmission, 
neluding reflection 
aried ; 


losses, 
from 25 to 35 per “ 
ent, which is well below the 


a 








the surface propeller arises 
from the fact that no shafts 
or struts or propeller bosses 
are dragged through the wa- 
ter, and only that part of 
the propellers which is ef- 
fective in propulsion is 
submerged. It is also claimed 
that the side-plate rudders, 
which are practically an ex 
tension of the sides of the 
boat, also show efficiency over 
the single, central rudder 
The trial proved that the 
fuel consumption is remark 
ably low for the weight that 
is carried. With a light pas- 
senger load, at 30 miles per 
hour, the total fuel consump- 
tion was 69 gallons per 
hour; and with the weight 
increased by 41 persons the 








value set in the original 
specification. 
Since the exclusion of the 


Built for service on Magdalena River, 


31.03 miles per hour 


Colombia, this passenger sea sled has carried 65 passengers at 


increased consumption was 
only 984 gallons. 
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The March of Science for 1922 


A Year’s Developments, as Brought Out at the Annual Meeting of the American Association 





OREMOST among the topics at Cam- 
bridge, of course, was the great ad- 
vance made in atomic physics of re- 
cent years. Dr. T. W. Richards of 
Harvard presented a quantity of 
photographs of atomic paths and 
atomic collisions, obtained by photo- 
graphing an alpha particle, other- 
wise identifiable as a doubly charged 
helium nucleus, during flight through damp air. In 

addition to his discussion of these photographs, some 

of which presented rather puzzling features, Dr. Rich- 
ards gave the results of the latest measurements of 
atoms. The previous values were not affected much, 
but the new work lends greater precision to their de- 














termination, 

Isotopes were introduced to the American scientific 
public by Dr. F. W. Aston, of Cambridge University, 
England, in his lectures of last spring at Philadelphia, 
New York, and elsewhere, This is a subject which has 
not been placed before the lay reader to the extent 
which it might be, and it is one which we plan to cover 
in the near future. Dr. R. S. Millikan, of the Uni- 
versity of Chicago, was the worker in this field to ad- 
dress the present meeting. To one who had heard the 
Aston lectures, spreading over five days as they did, 
there was naturally little new in Millikan’s presenta- 
tion, save perhaps the definiteness with which he states 
that no laboratory method of separating isotopes for 
study has yet been found. The electric 
them for identification 


individual 
bombardment that 
does this, and nothing more, and apparently cannot be 
made to do any more. Dr. Millikan anticipates that if 


separates 


by sound waves reflected from the bottom was being 
extensively applied in the hydrographic mapping of the 
Pacific Ocean bottom off California. 

Remeasurement of the various stars upon which the 
Michelson interferometer has been turned has given 
the same results as originally found, with the single ex- 
ception of Betelguese. This was found considerably 
smaller than on the first attack. The star is known 
to be an irregular variable, and the suggestion is now 
made that its variability arises from a pulsation in size, 
between a maximum size equivalent to that of the orbit 
of Mars and a minimum corresponding to that of the 
earth’s orbit. 

President Farrand of Cornell set forth a résumé of 
what has been accomplished in the domain of public 
health during 50 years past—that is to say, during the 
period since it began to be understood that health was 
a public and not a private concern. The average ex- 
pectancy of life in the United States in that period has 
been increased from 41 to 56 years. This has been 
done mainly through the very large elimination of 
deaths from the ordinary infectious diseases. Naturally 
enough, this has been accompanied by a rise in the 
fatalities due to organic disorders—if we never die of 
germ infection, obviously we must live until we wear 
out one of our organs to the point where its function 
ean no longer be discharged. Slightly disturbing, how- 
ever, is the increase in the death rate from diseases 
like cancer, whose cause has not yet been determined. 
Dr. Farrand forecasts a possible further lengthening 
of the average life by 20 years: but this, of course, is 
going to take much longer than has the 15-year advance 


already scored. Every year added makes it harder to 


ordination that exists between the modern scienc 
when the biologists attack such a propiem on such 
scale, 

Another aspect of materialistic biology was present 
by the famous Loeb, of Chicago. Dr. Loeb put forwa 
the rather startling view that the proteids of livi 
bodies are not colloids, but are made up of molecu 
of gigantic size, less closely associated than is the ce: 
with colloids. In fact, according to the speaker, th: 
proteid molecules are of such size and complexity th 
at the same time they are able to act as bases ar 
acids. 

Applied biology of the sort found at the Departme 
of Agriculture and the agricultural colleges was t! 
subject of numerous papers. A very interesting att: 
upon the wheat rust problem was outlined by Dr. E 
Mains of Purdue. There are a number of rust strai! 
and, of course, several hundred wheat strains. It w 
originally observed that each wheat strain varied i) 
its resistance to the several rusts; and it was hoped, 
by selecting the individual varieties of wheat showi 
greatest resistance to the individual rusts, to hybridi 
a wheat stock that would have high resistance to 
the rusts. This proved to be too complex a progra: 
so it was modified, advantage being taken of the f: 
that in a given section of the country only a few of 1 
rust strains were found. Success appears to be assur 
in the effort to build up hybrid wheats that can | 
prescribed for each part of the United States, wii 
high resistance or even immunity to the rusts of th: 
section, 

A rather curious feeding experiment was reported bh 
another investigator, in which it appeared that the 

beetles and other insects that develop in 





separation and study could be effected, we 


cocoanut meal are just as good eating fi 





should find the isotopes of a given element 
to possess slightly different properties. 

It will perhaps be recalled that during 
the year rather wildcat reports were 
spread about the work of Wendt and 
Irion in smashing up atoms by electrical 
shock. Doubt was expressed that they 
had done as much as these reports indi- 
cated, and certainty was felt that, even if 
they had, their results were just about 
what might have been expected, provided 
their methods were to lead to anything in 
the way of new results at all. We are no 
longer startled when told that hydrogen 
detached 


and helium atoms have been 








HE annual meeting of the American Association for the Advance- A 

ment of Science, held during the Christmas holidays at one of the 

leading universilies, is becoming more and more recognized as the 
annual clearing house of American science, and the place to go to learn 
what the delvers in pure scientific research have been doing during the year. 
This year’s gathering at Harvard was perhaps the most successful of 
these conclaves that has ever been held, bringing out about a thousand 
papers on various subjects. The object of the present article is not to to just 
give an exhaustive discussion of any of these—no matter how important; 
but by means of a very brief account of a considerable number of the 
subjects presented, to give a cross section of the research of the day. 


cattle as the meal itself. 

highly controversial subject wi: 
aired when Dr. R. B. Dixon of Harvar 
stated conclusions formed from the care 
ful measurement of some thousands o 
Indian skulls of various places and px 
riods. This very method is one which i 
accepted with varying degrees of reserv: 
by various anthropologists, Nobody-sknow 
what extent 
racial origins and affinities may safely lv 
drawn from it. Dr. Dixon regards it 
established by his measurements that th. 
American Indians are an extremely het- 
erogeneous race, having negroid strains 2 


conclusions as t 











from those of any other element. It was 





with iron and other metals that Irion 

and Wendt worked: and now Dr. Louis Bell tells the 
4. A. A. S. of similar work with carbon, a certain 
proportion of the atoms of which broke up into helium 
groups under the action of high electrical currents. 

By Dr. S. A. Mitchell of the University of Virginia, 
Dr. W. D. Harkins, and others, the probability that we 
shall find all matter to be ultimately decomposable into 
hydrogen and helium, with large liberation of energy, 
was stressed. The apparent identity between mass and 
energy was brought out in several of the papers in 
this field; and both directly and indirectly, the invasion 
of all physics by the quantum theory was recognized. 

We shall not repeat here notice of the several papers 
which Dr. Russell mentions on his page. The connec- 
tion between atomic physics and the power of the future 
was brought out by Dr. Frederick L. Hoffman of in- 
surance fame, and Dr. E. E. Slosson, formerly of 
Columbia. The latter cataloged the possible sources 
from which power might be developed, naming (1) the 
internal heat of the earth, (2) the oxidation of min- 
erals and metals in the place where they lie beneath 
the surface, (3) the tides, (4) solar radiant energy, 
(5) photo-electric cells, (6) the utilization of differ- 
ences of electric potential between different points of 
the earth’s surface, (7) the winds, (8) the waves, (9) 
the sorting out of molecules according to momentum 
or motion so that the balancing off which now occurs 
between such motions should be avoided, (10) and 
finally the internal energy of the atom. The speaker 
did not seem to have much hope for the practical 
realization of most of these suggestions. 

Dr. S. D. Townley of the Seismological Society of 
America presented a paper in which it was put forward 
as a strong possibility that the immediate cause of 
earthquakes is the action of the sun and moon? whose 
tidal forces were pictured as giving the final wrench 
to strained strata. During the discussion of this paper 
it was brought out that the method of ocean sounding 


add the next yeur to the protracted span of life. 

Dr. H. J. Spinden of Harvard contributed a paper 
on another aspect of the public health problem. It is 
perhaps a bit startling to have an anthropologist in- 
terested in this subject, but the title of the paper ex- 
plains that interest—‘Malaria in Ancient Greece and 
The theory that the degeneration of the Greek 
new, 


Rome.” 
civilization was due to malaria is not entirely 
but we have never seen it so completely developed and 
convincingly set down as by Dr. Spinden. Greece had 
always had the anopheles mosquito, but had been free 
from the malaria organism. The latter was introduced 
by the bringing in of prisoners from abroad, and, of 
course, ran like wildfire through the native population, 
lacking resistance through lack of exposure. The result 
was the very general debilitation of Greek character, 
Greek arms and Greek civilization which history 
records but has never before explained. A _ similar 
phenomenon was indicated by Dr. Spinden as the cause 
of the easy conquest of Mexico by the Spaniards. This 
time it was smallpox that did the trick—a disease to 
which every European adult of the time was largely 
immune by virtue of the very fact that he was alive. 
No doubt our own present civilization would be much 
racked instead of mildly inconvenienced by new plagues 
from new lands, such as pellagra and sleeping sickness, 
were it not for our better ability to strike at the cause. 

Continuing deeper into the field of biology, we have 
to record several papers from the Carnegie Institution 
of Washington, detailing the results to date in an 
organized attack by this institution upon the problem 
of plant chemistry which is presented by the conversion 
of atmospheric carbon and solar energy into the prod- 
ucts needed in the plant’s metabolism. A definite at- 
tempt is being made to learn how these processes of 
miniature manufacturing go on, in the hope of being 
able to imitate them in the making of fuel for our 


engines. A rather surprising commentary upon the co- 


well as Caucasian, Mongolian and Aus- 
tralian—all representing ancestors who arrived vi 
Behring Straits and worked their way downward. ID 
30az of Columbia, and Dr. Hrdlicka of the Smithsonia 
are strongly opposed to drawing such extreme conclu 
sions from the method of skull measurement, thoug! 
both agree that Dr. Dixon’s data are of much valu: 
and much significance. The whole question, though on 
of absorbing interest, is for the present one which must 
be left to the anthropologists for further threshing out 
Later conclusions will be of vital interest. 


Emissivity of Roofing Materials 
HE Bureau of Standards has previously called at- 
tention to the question which has arisen concerning 
the most efficient covering for keeping the inside of a 
balloon hangar at a minimum temperature when ex- 
posed to the sun. The same question also applies to 
tents and similar structures. 

From consideration of the emissive and absorptive 
properties of substances it appeared that instead of 
using the roofing material now obtainable, which has 
(1) both sides covered with asbestos, or (2) both sides 
covered with a bright metal (aluminum paint) the 
proper covering is one in which the outside is a good 
reflector (white paint or asbestos) for short wave 
lengths and the inside is covered with aluminum paint 
which reduces the radiation into the building. 

These conclusions were verified during the past month 
when it was found that the radiation from the rear side 
of an all-ashestos roofing material was reduced by 50 
per cent by having the outside of asbestos and the in- 
side painted with aluminum. The temperature rise above 
the shade temperature was only 15° C. as compared 
with 25° C. for the sample in which both sides were 
covered with aluminum. 

It seems obvious that tents and other enclosures ex- 
posed to the sun can be made more comfortable by 
painting the inside of the roof with aluminum paint. 
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Three views of the newest deep-sea diving costume, now being tried out at Kiel, in Germany. This outfit weighs 880 pounds on land, but very little at great depths 


A Steel-Ribbed House for the Deep-Sea 
Diver 
"eae time to time we preface an account of a new 
type of adjustable, universal wrench with the re- 
irk that this tool affords the inventor a limitless 
eld, and is in fact one of the standard articles of 
nvention. The universal wrench is not alone in this 
osition; we should think, offhand, that ten articles 
ould be named which would cover 10 per cent of all 
tent applications. And if this were done, diving 
pparatus would surely be on the list. The limitations 
the conventional diving dress and diving equipment 
‘e so very well known, and the sunken wealth to be 
hundred feet farther down 
an it has even been possible to go is so great that 
obody who invents for the love of inventing can remain 
ermanently out of this field. 
We illustrate on this month’s cover the latest and 
ali odds one of the most terrifying diving outfits. 
It is an all-metal suit of extraordinary size and weight, 


Ivaged by going a few 


oming in the latter item to no less than 


Superintendent of Documents, Government Printing 
Office, Washington, D. C., at 5 cents per copy. 

It deals with the photomicrography of paper fibers 
and describes some of the more important factors in 
the photomicrographing of vegetable fibers, especially 
those used in the paper industry. Suggestions for stain- 
ing and preparing the material to be photographed 
are included as well as some data concerning the valte 
of photographs for permanent records and as a means 
of studying and controlling materials and mill processes. 

These columns have contained, in the past, quite a 
little matter on photomicrography, much of the ma- 
terial being from Leon Hausman, research zodlogist 
and microscopist, Rutgers College. 

The Mechanical Pitcher 

HE art of the pitcher is the one feature of our 

national game that seems to offer scope for mechan- 
ical ingenuity. If, by clever manipulation of thumbs 
and fingers over the surface of the ball, the human 
hand is able to impart a spin that causes the sphere to 


indulge in sudden jerks and darts, how much more 
could it not be induced to depart from the true parabola 
of its trajectory if the erratic impulse came from me- 
chanical fingers of steel and rubber? More than one 
inventor has had this idea, and more than one inventor 
has worked it out. 

Such machines, of course, are not intended for use 
in the actual nine-inning combat between rival teams. 
Their utility for batting practice, however, is very real. 
The great trouble with batting practice is that the pitch- 
ing is not the real article. No pitcher can possibly 
work in this two-hour session as he does in the game; 
not even when he is carried on the payroll for the sole 
purpose of practice work. But the machine is never 
tired. Moreover, 
curves of such extreme character that the man who 
habitually faces it in practice finds that regular pitch- 
ing is actually easier than that served up to him in 
the morning, rather than harder. 

With all this, however, pitching machines have neve1 
come into general use. Mr. B. L. Blair 
says that he knows why this is: that no 


the machine can deliver speed and 





SSO pounds. The occupant of such-@ gar- 
ent would of course be quite helpless on 
and, but it is claimed that in the depths 
or which it is designed, the hydrostatic 
ressures would be such as to give him 
onsiderable freedom The inventor talks 
ith confidence of working 1000 feet below 
he surface. 

It will be noted that the apparatus is 
eally more a cage than a suit, since the 


oomy upper section and the head-piece 
ive room for considerable movement with 
n. The diver has with him in his prison 


in air-chamber subject to his own regula- 
tion, electric lights, and a telephone, by 
means of which he can communicate 
through the lowering cable with his assis- 
tants on the surface. Another remarkable 
feature is seen in our first view. The suit 
is such a ponderous affair that it has to 
he supported on a husky tripod while the 
diver climbs into it and is bolted up! 

While this dress is still in the experi- 
mental stage and no useful under-water 
work has been done with it, the case is 
otherwise with the sub-aqueous oxy-acety- 
lene cutting torch with which we have 
asked our accommodating artist to equip 
his diver. This torch is on the market 
in several models, the general principle 
being that of a compressed air blower 
which holds the water off the immediate 
location of the flame, giving this a clear 
atmosphere in which to work. These 
torches have been described in the Scren- 
rrric AMERICAN of several past issues, 
notably that of May, 1922. 


Photomicrography of Paper Fibers 
ECHNOLOGIC Paper No, 217 of the 








machine has ever been devised that acts 
like a pitcher. So he has set to work to 
remedy the deficiency, and has come out 
with an apparatus that is of such novel 
design as to have been granted patent 
protection not alone as a sporting acces- 
sory, but in the role of a grenade thrower. 
Mr. Blair says that the way to make a 
hall curve is to make it twist; and that if 
we are going to make it twist, it is per- 
fectly foolish to confine our impulse to the 
mere use of mechanical fingers. So he 
provides a whirling jet of air that goes 
with the ball for a considerable distance 
through the short barrel of his. pitcher; 
and when the ball emerges from that bar- 
rel, it is spinning with a sharpness and 
at an angle unequaled by anything pro- 
duced by finger or previous machine. The 
device was given a try-out at the Polo 
Grounds in New York last year, by both 
of New York’s major league ball. clubs, 
and found favor with both managers. And 
one of the Pacific Coast clubs has actually 
adopted it for regular use, and with the 
result that the batting averages of the 
entire club against regular pitching in the 
league games were materially fattened. 
This same automatie pitcher should 
have a real military value. During the 
World War the role of the hand grenade, 
particularly in trench warfare, wus clearly 
illustrated. Since considerable dexterity 
is required in the throwing of hand gre- 
nades with a fair degree of accuracy, 
various grenade throwers, operated by 
compressed air, were introduced. The 
present pitching machine seems admirably 
adapted to grenade throwing and possibly 








Bureau of Standards has just been 
issued and may be obtained from the 


The machine that takes the burden of batting practice off the 


pitcher’s shoulders 


it may vet have a sinister task to per- 
form, aside from sport. 











gm |HE description pub- 
} lished in this journal 


dated December last, 


j of the changes made 


et - S| in the design of the 
———— battle cruisers “Lexington” and “Sara- 


to equip them for their new role as aircraft car 
riers, raises anew a question which has been discussed 
in British naval circles for some time past, namely, 
Whether it is sound policy to employ as floating air 
dromes vessels of very large dimensions. As the argu 
ments against this policy certainly appear to deserve 
consideration, it may be worth while to summarize 
them here, 

(1) Huge aireraft carriers are to be deprecated on 


economical grounds As ench uni costs a grenut deal 
of money, the total number of such vessels must in 
uny case be limited, irrespective of the restriction im 


posed by the Washington agreement. Would it not be 
better to build three medium or four comparatively 
small curriers in place of two very large ones? For 
the cost of building one “Lexington” it would, no doubt, 
be possible to build two ships of the British “Hermes” 
type, 10,050 tons Moreover, to concentrate practically 
one-half of the aviation material of the fleet into one 


n one basket,” and a sore 


ship is to put “all the eggs 
what fragile basket at that A ship cannot be in more 
than one place at a time, and it is not difficult to visual 
ize occasions when the possession of one or two addi 
tional aireraft carriers would make all the difference 
between success and failure in executing some problem 
of strategy or tactics Another fuct to be remembered 
is that the enemy would naturally make a determined 
ittempt to destrov or disable these huge floating air 
dromes, knowing that the loss of one would be a terrible 
blow to the other side by depriving it of half its air 
thus rendering it partially blind For this 


force an 


WORACCO eon 
} tains nicotine 
| There is no 


| doubt about this 


4p 





— | at- all, and the tobacco-user would not 

—— have it. otherwise, for a nicotine-less to 
bacco would have about the same effect s beer witl 
the aleohol removed The stimulation that “ ler el 
from the smoking of tobacco is due to the nicotine that 
it contains of course, the proportion of this alkaloid 
in tobacco varies grenutly with different kinds of tobacco 
md also in accordance with the methods used in i 
cultivat But, after all, what is most mortunt is 


the percentage of nicotine in the tobacco smoke, for that 


is what comes in contact with the tissues of the mouth 
throat and lungs 

There are many different kinds of tobacco, not only 
concerned, but also in regurd to the 


as tar as grade is 


particular species of the genus, tobacco There are 
about forty different kinds of tobacco plants and prac 
tically an innumerable number of grades according to 
the care taken in the cultivation and in the subsequent 
curing and sweating treatments. There are in fact but 
few plants that are so susceptible to soil, feeding and 
culture, as tobacco. Its cultivation requires exact scien 


and the changes that take place ip it 





tific knowledge 
during curing are just beginning to be properly under 
stood and appreciated, These changes can be properly 
controlled so as to secure the best results Similarly, 
the proper selection conditions under which the to 
baceo plant is cultivated has an important effect on 
the quality of the product. 

t and in 





Both in the cultivation of the tobacco pla 
the after-curing of the tobacco leaves, it s possible to 
exert i certain control over the percentage of nicotine 
an alkaloid 


that is contained in the product. Nicotine 


It belongs to that important class of organic substances 


ch are particularly characterized by their extremely 





potent physiolos ie properties The ire all very 
deadly poisons and generally of great utility to the phy 
siciat Such substances morphine, cocaine, heroin, 


strvchnine, caffeine are alkaloids Nicotine can accord 


ingly exert a powerful action on the human system; 
in thet t - cle Illy poison iimost as porsonous as 
prussic acid s Nicotine, itself, is used on rare occa 
sions in medicine as an antidote in strychnine poison- 
ing, and in the treatment of the disease, tetanus, 
Nicotine contains the element nitrogen Accordingly, 
tobacco t t is grown in a very rich soil, which has 
heen fertil d with a strong nitrogeneous manure, will 
be high in nicotine. ‘Pobacco, grown on a sandy loam 
soil, containing but little organic matter, will not be 
high in nicotine. That is the reason why certain Havana 
tobaccos contain so little nicotine 
matic conditions, the treatment of the crop, the number 


the humidity in 


Furthermore, cli 


of plants crown within a given area, 
the atmosphere and other conditions are sure to affect 


Nicotine in 
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Are Huge Aircraft Carriers Worth While? 


By Hector C. Bywater 


reason such ships would become the target for con- 
centrated attack by submarines, aircraft and other 
weiupons, 

(2) The aircraft carrier is exceedingly vulnerable, in 
that superficial injury which would not impair the 
fighting power of an ordinary battleship or cruiser might 
If the flying-off deck 
were holed by bombs or bursting shell, even of small 
caliber, machines could no longer alight on it, and the 
power to do this is the chief justification for building 


very large carriers. The spacious deck of the “Lex- 


put the carrier out of action 


ington,” for instance, would present an inviting mark 
for bombing airplanes and long-range gunfire, and one 
direct hit might tear a huge gap in the light plating, 
escending machines. The 


making it a death trap to ¢ 
recent experiments with the British battleship “Aga- 
memnon,” which was bombed from the air when steam 
ing at 15 knots under radio control, showed that a 
good percentage of hits can be reckoned with even when 
the attacking planes keep at a great height. The “Lex 
ington” would, of course, offer a target nearly four 
times as large, and in time of war attacking planes 
will take big risks in order to get their bombs fairly 
on the mark. 
(3) The only 
the “Hermes,” a ship of two-thirds less displacement, 
is her ability to act as a landing ground for homing 
tirplanes and her greater capacity for housing planes; 
but the first advantage might be nullified by a lucky hit 
while if the 


advantage the “Lexington” has over 


n the opening engagement of the war, 


ship were sunk the loss of aviation material would be 


proportionately greatet In any case, many naval 


Your Tobacco and Tobacco Smoke 


the percentage of nicotine in the tobacco leaves 
Similarly, the curing and sweating treatment has a 
very potent effect on the amount of nicotine in. the 


cco, Curing 
by the natural action of the air or by artificial heat. 


tobacco consists in drving it. either 


v burning sassafras 
After the 
tobacco has been dried, it is then moistened, the temper 


Sometimes the smoke, produced 


or hickory wood, is used for this purpose 


ture is allowed to rise and the tobacco is said to sweat 


or ferment. Just exactly what happens during sweating 
s not known, but the tobacco attains thereby its rich 
familiar, brown color. Bacteria undoubtedly assist in 
the action. Certain objectionable ingredients are broken 
down, ammonia being liberated quite freely and excess 
nicotine being eliminated 

Tobacco, just like every vegetable substance, contains 
a variety of ingredients Besides nicotine, there are 
resins and fats, starch, glucose, mineral matter, etc., 
in the tobacco leaf Some of these substances are essen 


ul in giving tobacco its flavor, in fact their vary 


1 


ng proportions characterizing the various qualities of 
tobacco, Not all of the ingredients that are found in 
the green tobacco are detected in the cured tobacco, as 


decomposition ensues during the process, resulting in 
the breaking down of various constituents. However, 
of all these there is none as important as nicotine, for 
it is due to that substance that tobacco possesses its 
peculiar physiological action on the human organism 
Consequently, the percentage of nicotine in tobacco 
s an important consideration. It determines the po 
tency of the tobacco, but contrary to what might be 
expected, it is not what determines the quality of the 
tobacco. Rather the contrary. Tobacco containing high 
percentages of nicotine is apt to be coarse and of rela 
tively poor quality. The finer grades of tobacco contain 
less nicotine. In general, it may be said that the aver 
ige percentage of nicotine in tobacco leaf varies be 
tween 2 and 3 per cent There are, of course, tobaccos 
which contain more or less nicotine than this For 
example, the nicotine in a fine grade of Havana, used 
for making cigars, amounted to 0.64 per cent, while 
that in another grade of Havana ran as high as 3.98 
per cent A Manila tobacco averaged 3 per cent of 
nicotine, while German tobacco ran around 3.42 per 
cent, Java around 3.30 per cent and Chinese tobacco 
around 2.50 per cent. The average smoking mixture 
runs about 2.85 per cent nicotine, but many ingredients, 
used therein, are either much lower or much higher 
in nicotine content. For example, Perique tobaceo, 
which is very strong and hardly ever smoked straight, 
contains 5.30 per cent of nicotine. Latakia, another 
ingredient of smoking tobacco, varies from 1.17 to 2.35 


per cent of nicotine. Virginia tobacco varies from 1.40 
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officers regard it as unnecessary | 
make special provision for th 
landing on deck of airplanes aft: 
flight. This is no easy perforn 
ance under the most favorable co; 
ditions prevailing in peace; it would be infinitely hard 
to accomplish under the conditions of battle, with t! 
carrier probably steaming at full speed, making fr 
quent changes of course, perhaps under a heavy fir 
and half obscured by shell splashes and powder fume 
The probability is, therefore, that in time of war a 
airplane which had once left the carrier could not. r« 
turn to it, and must either be abandoned or left ji: 
the water until an opportunity occurred for salving i: 
If this view be accepted, the principal argument in favo 
of huge ftloating airdromes ceases to have any point 
for airplanes can be launched with ease and safet) 
from ships of relatively small dimensions, as has beer 
proved In actual practice, 

The British Navy has two big aircraft carriers: tlh. 
“Eagle,” an ex-battleship of 22,790 tons; and the “Fur 
ous,” ex-battle cruiser, of 19,100 tons. But its mo 
successful carrier is the “Argus,” of 14,450 tons, an 
it is significant that in the “Hermes,” the first shi; 
specially designed for this purpose, and not converte: 
as the others were, the Admiralty did not go above 
10,950 tons. The impression in Europe is that the 
former American and Japanese battle cruisers are he 
ing transformed into aircraft carriers less on account 
of their inherent fitness for this work than becaus: 
it furnished a means of saving these valuable ship 
from the junkpile and adding floating airdromes to the 
respective navies more quickly than would have bee 
possible if entirely new ships had to be designed. Prob 
ably, also, it was easier to obtain appropriations for 
converting the half-finished ships in question than for 
hew construction, 


to 3.86 per cent nicotine 
Kentucky 
on the average 
nicotine. Some Turkish to 
baceo runs as low as O10 per cent of nicotine, whil 


tobacco contain 


£59 per cent 





others run as high as 1.38 per cent One sample of 
Egyptian tobacco gave 1.74 per cent nicotine. <A very 
strong chewing tobacco has been known to contain a 
high us 6 per cent nicotine. In no case should these 
considered as absolute, for there may be 
from the 


figures be 


sumples of tobacco that will vary greatly 
uverage in their nicotine content. There are 


variable conditions, both in the cultivation and = the 


many 


after-treatment of the tobacco, that possess too great 
an influence on the proportion of nicotine in the tobacco, 
to enable any definite figure to be set for any one kind 
of tobacco, 

How much of the nicotine in tobacco passes into the 
smoke? This has been a much-mooted question, and 
is still open to argument, due to the fact, viz., that 
there has been no absolutely and universally accepted 
accurate method for the chemical determination of 
nicotine. Some investigators have claimed that as much 
as 75 per cent of the nicotine in the tobacco is present 


in the tobacco smoke; others have held that only 25 
per cent remained intact after the burning process, 

It is evident that tobacco, being organic matter, will 
burn. So will nicotine. If it burns up completely, then 
the smoke will contain no nicotine at all. But that is 
not possible There is undoubtedly some nicotine pres 
ent in tobacco smoke, and the probabilities are that 
this percentage is closer to 25 per cent than to 75 
per cent of the original amount in the tobacco. The 
rest of the nicotine is burned up, being converted into 
other products, which are also possessed of powerful 
physiological effects on the human body. It is interest 
ing to note that the nicotine that is obtained in the 
smoke from a cigar of ordinary size, made from tobacco 
containing only 2 per cent of nicotine, on the basis 
that only 25 per cent of such nicotine is present in the 
tobacco smoke, is equal to more than four times the 
minimum fatal dose of the alkaloid, taken internally. 
It is accordingly evident that the nicotine in the state 
of smoke, drawn into the mouth, has an entirely differ 
ent effect than when it is taken internally. 

The smoke from burning tobacco has been analyzed 
and various other ingredients has been found to exist 
in it. Some of these ingredients are highly poisonous, 
but they are present in such small amounts that they 
are not able to produce any injurious effects in the 
short time that they are present in the mouth and the 
passages of the throat. It is very likely that some of 
these ingredients of the tobacco smoke are responsible 
in part for its physiological action. 

It is quite evident that the way in which tobacco is 
burnt will have a great influence on the amount of 

(Continued on page 215) 
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Cleaning Railroad Track With a Power-Driven 
Sweeper 


MONG the special appliances which have been de- 
A veloped for the maintenance of railroad track by 
he substitution of mechanical for hand labor, is a 
power-driven track sweeper which is now in successful 
ise on the Pittsburgh Division of the Central Region 
of the Pennsylvania Railroad. This unit sweeps up 
ind = louds accumulated dirt—chiefly 
ishes, cinders and coal dust—which rapidly fouls the 
rack and ballast in the mountain sections of the road 
The traflic here is 
eavy and in climbing the grades the locomotives neces- 
irily are worked at high pressure. The heavy exhaust 
rom the smokestack throws out into the atmosphere a 
ertain which falls on the 
racks: coul is shaken from the tenders or from coal 
irs, and there is a gradual accumulation of material 


into cars the 


vhere pusher locomotives are used. 


amount of fine material 


inseparable from the operation of 
heavy traflic is carried. The 


mit is necessarily 

nes over which a very 
wwer-driven sweeper has proved to be a great success ; 
t operates at an average speed of about four miles an 
hour, and as will be seen from the two accompanying 
photographs, one tuken before and the other after the 
pussage of the sweeper, the track is thoroughly cleaned. 
Not only does the new device do a good job, but the 
tests to date have shown that the cost of sweeping is 
approximately one-half of what it normally would be 
if done with hand-labor. 

The sweeper is used chiefly on the pusher grades of 
the Pennsylvania main line through the Allegheny 
Mountains; that is to say, on the westbound tracks 
from Altoona, Pa., to Gallitzin, and on the eastbound 
tracks from Johnstown, Pa., to Gallitzin, It is used 


also for cleaning up the sidings and yard 
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boom, which runs over roll- 
ers spaced twenty-four feet 
two inches center to center. 
This arrangement, which is 
shown clearly in one of our 
illustrations, permits the 
final discharge of the swept- 
up material at a convenient 
distance from one end of a 
hopper gondola, or other 
type of open-top car, coupled 
next to the sweeper. In 
order to maximum 
results in operation, the en- 
tire arrangement is housed 
over for protection from the 
weather. The sweeper and 
car for reception of the dirt 
are operated by one of the 
smaller types of engine in 
service; since but little 


secure 














power is required. The work 
is generally performed under 
traftic, and particularly good 
results are obtained with the device after a light rain 
has fallen; for the moisture serves to bind the loose 
material and ensures that the whole of it will be swept 
up on to the belt. 


Root Respiration 
LTHOUGH so much work has been done on the 
question of root respiration, it is only within the 
last few years that the importance of the air content 
of the soil in this connection has been clearly demon 


strated. With the growth of ecological work has come 


Stretch of track showing ties covered with an accumulation of ashes, cinders 


and coal dust 


Field studies of aeration, approached from the agri 
eultural, pathological, and ecological standpoints, cor 
roborate the results of physiological investigation as 
to the basie importance of oxygen for root activity and 
the injury wrought by the accumulation of carbon 
dioxide. The practical importance of this appears most 
strikingly in irrigated regions where the common prac 
tice involves the use of too much water, with consequent 
economic loss, due to the production of an oxygen 
deficit in the soil. 

The problem of soil aeration and the way in which 

it works injury to plants is much under 





sections As we have said, the dirt ae 


cumulates quickly on this part of the 


line: and there are about 102 miles of 
track that require cleaning from four to 
Primarily, this 


ix times every year 


cleaning up is necessary to keep the sig 
nals working properly; also to maintain 
he track in such condition that a proper 
nspection of the rail fastenings ean he 

ide periodically and to prevent the 
ballast from becoming badly 
essentially, of a 


fouled 

The sweeper consists 
rotary steel broom, built up from. steel 
plints one-thirty-seecond inch in thickness 
width The 


broom. which is three feet in diameter and 


nd three-sixteenth inch 


seven feet long, is so suspended under the 


ime of an old flat car by special hang- 


ers, that it may be raised or lowered as 


desired. This is done through the use of 





n wairbrake cylinder connected with the 





discussion, but it appears certain that in 
some soils the lack of oxygen and the 
accumulation of carbon-dioxide are pri 
mary factors, while the organie acids and 
salts arising from anuerobiosis may play 
In other cases acidity brings 
iron, or. manganese 
then exert a toxie 

Nature, August 8, 


some part, 
salts of aluminum, 
into solution, which 
effect. tbstract from 


1922. 


The Efficiency of Man 

N a recent presidential address before 

the British Association for the Ad 
vancement of Science Professor Catheart 
discussed the efficiency of man and the 
which influence _ it. 
after a brief discussion of tiie 
meaning of the term efficiency, in which 
he differentiated mechanical and indus 
trial efliciency, went on to emphasize the 


factors Professor 


Catheart, 








train airline, The broom turns at about 
‘rom a gaso 
deck of the 
ear. A steel pan, hinged and shaped so as to fall over 


the two rails, is attached slightly ahead of the rotary 


1) rom, and it is driven 


line engine mounted on the 


which sweeps the accumulations up this pan 
This belt runs 


broom, 
on to a conveyor belt seven feet wide. 
over two rollers spaced eight feet nine inches center to 
center, and it is chain-driven. The dirt and ashes are 
retained on the belt by two-inch 
the full width of the belt and spaced one foot eight 


angles riveted across 


inches apart, 

The debris which has been lifted by the belt is dis- 
charged into a hopper, which in turn discharges it upon 
another conveyor belt, that is mounted on an extension 


The same stretch of track after the passage of the sweeper, showing ties and 


rail fastenings clear of debris 


the indication that this air content is a primary factor 
in many habitats and a controlling one in wet soil and 
water; but even yet this is not generally recognized. 
The composition of the soil varies considerably with 
the nature of the soil, time of year, and 
changes, and is also affected by cultivation and plant 
growth, which increase the carbon-dioxide and diminish 
the oxygen in proportion. It has been suggested by 
Lristol that the presence of algae may also affect the 


soil gases, 


seasonal 


Anaerobic respiration is of much significance in con- 
nection with reduced oxygen supply. The general effect 


of the reduction or absence 











of oxygen on respiration is 
to reduce its intensity, but 
respiration under anaerobic 
conditions differs with the 
Carbon-dioxide and 
aleohol are the regular prod- 
ucts of such respiration, 
which is consequently —re- 
garded by most investigators 
as essentially identical with 
aleoholic fermentation when 
carbohydrates are present. 
Under certain conditions 
acetic, formic, and lactic 
acids are excreted from the 
roots and other parts of 
flowering plants. Growth is 
decreased or prevented by 
the absence of oxygen. The 
movement of protoplasm in 
plant stopped and 


species, 





eells is 





Power-driven sweeper, designed by Pennsylvania Railroad for cleaning track 
on the mountain section of its lines 


practically all tropistic re- 
sponses are suppressed. 


intimate relation which exists between the 
efficiency of man in the physiological and 
industrial sense. There was a tendency 
to lay too much stress on organization and machinery ; 
to forget the fact that no matter what mechanical im 
provements were evolyed man was always behind the 
machine, and that, therefore, physiological laws must 
be reckoned with as an essential factor in industrialism. 
Attention was directed to the very large annual loss 
in time due to sickness and disability, and it was 
pointed out that primarily this wastage could not be 
charged to man being of unsuitable design for the work 
he was called upon to perform; on the contrary, the 
physiological balance of the organism was beautifully 
After reference 
respiratory, 


designed to meet most varying strains. 
to the relation of the 
circulatory, ete., to the maintenance of efficiency, Pro- 
fessor Catheart went on to discuss the factors which, 
in his opinion, play the predominant rdles in the main 
Ile believed that there 
factors di 


various systems, 


tenunce of maximum efficiency. 
were, at least, four intrinsic factors, 7. e. 
rectly related to muscle movement—(a) the rate of the 
performance of the work, (b) the amount of rest offered 
to or taken by the subject, (¢) the rhythm with which 
the work was performed, and (d) the work habits de 
veloped by the worker. He reviewed each of these 
factors in turn; the influence of load and the type of 
work (positive and static) was dealt with under the 
rate of performance, and the formation of conditioned 
with rhythm and habit. The 
those less directly related 
including the 


reflexes in connection 
more intrinsic factors, i. @.. 
to muscle effort, were next 
influence of the state of nutrition and the nature of 
the food supplied, of the work environment, and the 
psychie factor generally, particular reference being made 
to monotony of occupation and the part played by the 
temperament of the worker. Other still more intrinsic 
factors like housing, personal habits, lighting, heating, 


discussed, 


ventilation, ete., were also mentioned. 
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The Mysteries of the Modern Organ 


The Things the Organist Has to Do, and the Ways He Has to Do Them 





HE MODERN pipe organ, 
which now graces theaters 
and concert halls, as well 
as churches, is practically 





an unknown instrument as 








far us most people are con 


There has been no instrument 





cerned 
which has shown such marvelous me 
chanical development the last few years 
aus has the organ. Whereas a few years 
ago un organ costing $50,000 was a de 
cidedly unusual instrument, today there 
wre many being installed in auditoriums 
and thenters costing that amount, In 


private homes organs 


‘ costing $5,000) to 
$30,000, and even beyond, are finding a 
pl ice, to be played by means of rolls of 
music like a player plano, 

There are a number of organs in the 
United States today which surpass even 
the greatest cathedral organs of the Old 
World, and 


chanical improvements the United States 


comes to ne 


when 


is far in the lead. To the average per 
son who goes to chureh or to a theater 
it seems a sort of magic to see an organ 


split up into four or five different parts, 


perhaps being placed on both sides oft 
the stage with another section in the 
back of the auditorium, and perhaps an 
other organ hidden away in the tower if 
it be a church, or in the roof if it be a 
theuter, And yet the whole is pl ived 
from a kevboard that is perhaps a hun 
dred or two hundred feet away, and 
responds instantly to the slightest pres- 
sure on the keys All that a person sees 
connecting the organ and this keydesk 
er console is a tiny cable, and the key- 
board can often be moved around like 
any other piece of furniture And, in 
fact this little eable is all that does 
connect the organ and the console, 
Hiow is it all done‘ 
us of the last few years has 


This is where the 
inventive yeni 
played its pert Klectricity 
ived such a big part in all lines has 


which has 


pli 
also come to the rescue of the organ Per 
haps you remember how playing the pipe 
organ in the ehure h back home used to be 
considered almost a man’s job It took 
every ounce of strength one could muster 


to depress the keys when playing on the 
full organ That was 
actual work of opening and closing the 
done with the fingers. And 


beeause all of the 


pipes was 
when one had to open some 60 or TO pipes 
with the strength of one hand, it was all 
one could de. But today an organist can 
play an organ six or eight times as large 
as the old church organ, and the keys are 
often so sensitive to the slightest pressure 
that a breath of air is almost sufficient to 
move them Electricity has made pos 
sible the dividing of organs and the in- 
he different pipes 


stantaneous response ort 


to the pressure of the fingers 

That little cable running from the key 
board to the organ holds the secret In 
that cable is a wire from every key and 
from every stop and mechanical accessory 
on the ke vboard This cable goes to a re- 
lav box. Here the proper connections are 
made and tiny currents of electricity 
transmits to the pipes their impulses. If 
eertuin stops, representing individual in- 
struments of the orchestra, are drawn, 
and certain keys are depressed, this re- 
lav box makes the electrical connections 
so that every pipe which is affected by 
yps and those keys 
is brought into instant response. The re 
lay box is the “Hello Central” of the 
Practically every organ today has 


both those parti ular st« 


organ. 
its own dynamo which 
tricity of a very low voltage for operating 


generates elec- 


this system of tiny telegraphs. An organ 


By R. P. Crawford 




















The affair at the left, which looks as though it might be a patent fire-escape, is merely the largest 


the kind of pipe that makes the furniture tremble when 
top of the instru- 


organ, some 32 feet in length 
t comes into play. At the right is its little brother, giving a note at the very 


ment’s range 


\ study in extremes—the largest and the smallest pipes from the same organ, 
giving notes from opposite ends of the instrument’s spread 
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The man above is adjusting the “chimes,” the man below, the “harp.” As will be seen, the 
organ achieves these (and many other) effects by substitution, producing by other means the 
sound that is customarily identified with the instrument whose name it carries 


Chimes that are not chimes, and a harp that isn’t a harp 


may contain many miles of wire in all 
of these magnets and electrical connec 
tions, 

The last few years have also wit 
nessed the development of an entirel, 
different tone for the modern organ. Th« 
old organ tone now has an added orches 
tral quality. This does not mean that 
simply drums and harps and chimes 
have been added to the modern organ 
but even many of the old tones have 
changed a great deal. To judge this 
for yourself, go into one of the old 
churches, one where the organ was in 
stalled many years ago and has never 
heen rebuilt, and then hear a modern 
theater or church organ, and this dif- 
ference in quality of tone will be most 
apparent. The modern organ imitates 
very well the strings of the orchestra 
Some of the pipes of the organ have to- 
day been made to resemble this string 
tone so well that in one case at least 
an expert could not tell the difference 
between the real instrument’ when 
sounded and the tone from the organ 
pipe. It has been a long jump from the 
rather crude imitations of the orchestral! 
instruments offered by organs’ some 

years ago. 

Percussion instruments such as drums 
and chimes have been added to the 
modern organ. The more outstanding 
of these percussion effects are to le 
found of course in theater organs where 
every effect from sleighbells to the clack 
of horses’ hoofs is at the command of 
the organist. Even church organs have 
chimes and harps, the chimes being long 
metal tubes, and the harp in practice 
not being a harp at all, but consisting 
of metal or wood plates placed over 
resonators and struck by padded ham- 
mers. Many large organs today have 
grand pianos which are played from the 
kev board, 

Everything is left to the ingenuity of 
the organ builder. Organs for the most 
part are not kept in stock but every or- 
gan is built to fit the building in which 
it is to be placed. Many organs are be- 
ing installed in private residences and 
one builder told me how in some cases 
he had had to place the organ in the old 
butler’s pantry, or up on the third floor, 
or in the basement, and arrange for a 
shaft to carry the musie to the main 
floor. 
in churches and theaters, and various 
methods have to be resorted to in order 
to carry the sound. Sound deflectors are 
often used to focus the sound from cer- 
tain parts of a large organ, and there may 
be openings in the floor or ceiling through 
which part of the music is carried. The 
largest organ pipes generally used are 
those 32 feet in length, representing the 
deep bass tones, and it is often a problem 
to find a place to put these large pipes. 
In the case of most theater and residence 
organs, and in some church organs, the 
organ itself does not show, being con- 
cealed behind a grill or screen. 

But the seal job is left for the organist 
himself. Most people do not know that 
an organist actually plays with his feet, 
some imagining that organ pedals are 
like those on cabinet organs. However, 
no organist pur ps his own wind, since a 
large organ may require electric motors 
with more than 100 horsepower to supply 
sufficient wind. There is a row of pedals 
along the base of the console, which are 
actually played with the feet, representing 
the deep bass notes, about half as many 
keys being found here as on one of the 
rows of keys played with the hands. The 


The same problems are met with 
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they were not yet developed 





hort pedals are sharps and 
lats. 

The organist must learn 
o think in terms of his feet 
is well as his hands, while 
he pianist has only his 
ands to bother with. In 
ddition, the organist has 
ften a hundred or so stops, 
xv individual instruments, 
vhich are represented by 
ittle tablets or knobs on the 
Then there are 
levers to be 


eyboard. 
uttons and 
ushed with hands or feet, 
vhich control certain groups 
of these stops. In addition, 
here are usually four banks 
of keys on a large organ, 
ich of these representing : 
division of the organ, with 
ts ewn stops and own pe- 
uliar quality of tone. Then 








in this particular instru- 
ment, 

A number of experiments 
were performed with this 
instrument which were at 
that time nothing short of 
remarkable. The two _ in- 
ventors realized that there 
were great possibilities in 
the principle and proceeded 
to try out the new type 
against existing telephones. 
On a trip through the East 
in August, 1913, one of the 
inventors remained in Den- 
ver, Colorado, while the 
other proceeded to New York 
City. Arrangements were 
then made to get a through 
telephone connection from 
New York to Denver. Such 
arrangements, however, were 








here are couplers” which 
ouple these different banks 


of keys, one to the other, The tablets and buttons above and between the 


ind a few extra pedals 

which regulate the volume 

of tone by opening or closing 

the shutters to a box in which part of the organ is 
sually enclosed. Assuredly the organist must keep 
s head—and use it, too—with such an instrument. 


When Electricity Magnifies the Speaker’s 
Voice 
rMHE ordinary telephone receiver such as is used on 
| our present-day telephone lines operates on the elec- 
omagnetic principle. The voice current passes through 
winding on a permanent magnet, changing its flux 
itensity and consequently its pull on a diaphragm 
placed directly over the pole ends. Its weakness lies 
n the fact that if the diaphragm is placed at a distance 
way from the pole pieces the magnetic influence is 
reatly lessened, and if placed too close the diaphragm 
ts the poles, A compromise position is selected 
hereby the diaphragm is placed at a distance from 
e poles that allows it some motion before hitting 
e poles, and yet near enough to get a fair magnetic 
il. Another weakness is that the diaphragm is under 
ension always and has to be made stiff to withstand 


is tension. All types of receivers using the electro- 
ienetic principle will give forth sound only up to a 
ertain point and then the diaphragm will hit the poles, 


In 1911 two inventors, E. S. Pridham and P. L. 
jensen, were actively affiliated with the development 
Napa, 
During the course of the work, they made 


are radio transmission and reception § at 
California 
very exhaustive study of various methods for the 
eception of rapid radio signals. Naturally enough, 
s known as the string gal- 


he development of what 
inometer was carried out, and it was while conducting 
these experiments that sev- 


At the left are the relay boxes, where all the electrical connections are made. 
of the organ are seen, and above and behind them the broad, flat pedals that control the gradations of sound from the organ. 
rows of keys are stops and combinations representing different orchestral 


instruments, or combinations of these 


The keyboard or console of the modern organ 


eration as the forerunner of the practical electrody- 
namie reproducer of today. 

After many experiments with the revolving coil, the 
idea was definitely given up and a new line of experi- 
ments started. The next instrument developed was 
the true electrodynamic loud speaker or receiver, al- 
though it was not known at that time that it had loud- 
speaking characteristics. Two very large electromag- 
netic structures were made, and a small coil of fine 
wire wound on mica about three inches long by one 
inch wide, and very flat and thin, was also introduced. 
This coil was suspended in the air gap of the two 
electromagnets, rigidly attached to a diaphragm. The 
coil was located in such a way that both the three-inch 
sides of the flat coil were in a strong magnetic field of 
the proper polarity when the magnets were energized. 
Both sides of the diaphragm were enclosed and ear 
tubes led out, one side for each ear. The total weight 
of the receiver was about 60 pounds. 

At once it was found that this new receiver had 
different internal characteristics than the electromag- 
netic type of reproducer. In spite of the great weight 
of movable parts attached to the diaphragm, about 
two ounces for the movable coil, it was found that the 
new instrument gave better speech reproduction from 
weak impulses than the ordinary receiver. Overtones 
were held, consonants and sibilant sounds were repro- 
duced perfectly ; in short, the quality of the speech was 
a revelation. But in spite of the fact that this instru- 
ment responded to impulses weaker than those neces- 
sary to affect the electromagnetic type of receiver, its 
loud-speaking qualities were still undiscovered; in fact, 


The foot pedals which operate ordinary notes 


not favored by the telephone 
companies as articulate 
speech was not possible 
over that distance of straight 
wire. It must be remen- 
bered that this was before 
the day of vacuum tube repeaters and that line condi 
tions were very bad over long distances. After three 
days the connection was made, and although the in- 
ventors were warned by the telephone companies that 
they would not be able to understand each other, very 
satisfactory speech was carried on using the electro- 
dynamic telephone. At the same time, nothing could 
be understood over the receiver as ordinarily used. 
This test proved to the inventors that their device had 
merit, and that the next problem was so to condense 
and redesign their receiver that it would be commer- 
cially practical, for complete it weighed 60 pounds. 


This original receiver had a moving coil wound to 
70 ohms resistance, so that it might be interchanged 
with the ordinary 70-ohm magnetic receiver. This 


amount of wire, however, was one of the things which 
made up the weight of the moving parts, and in order 
that these moving parts might be made as light as 
possible, the moving coil was cut down to 20 ohms re- 
sistance and a proper induction coil supplied to fit it. 
The coils were still wound flat on a mica sheet, but in 
order to reduce still further the weight of the complete 
instrument, one of .the electromagnets was done away 
with and the little coil was found to function perfectly 
with only one side of the coil in the magnetic field. 
This type was finally developed, and was the first of 
the electrodynamic receivers to be commercially sue- 
cessful, out of all the types which had been developed 
by the inventors thus far. This type was brought out 

in July, 1915. 
Immediately the resistance of the movable coil was 
reduced, it was found that the receiver had loud- 
speaking characteristies, and 





eral new and improved re 
ceiving devices were built 
Among them was the first 
tep in the development of 
the electro-dynamic receiver, 
now well known for its loud 
speaking characteristics. It 
is the electro-dynamic re- 
ceiver which is employed in 
radio reception so that 
musie and signals can be 
heard throughout a room, 
and the same device is em- 
ployed in amplifying a 
speaker’s voice so that he 
ean address a crowd run- TRANSMITTER 
ning into the tens of thou- 
sands. 

This early type was built 
along the lines of a modern 
voltmeter, with a revolving 
coil in a magnetic field at- 
tached by lever action to a 
diaphragm. This, however, 
was not a success as a tele- 
phone receiver, and while it 
did repreduce the voice with 
remarkable distinctness, it 
was not nearly loud enough, 
or even as loud as the ordi- 
nary electromagnetic type. 
While this instrument was 





REFLECTOR AND 





POWER AMPLIFYING 
TUBES 
| 







LOUD SPEAKER 


still retained its perfection 
of reproduction of speech. 
It was then realized that no 
loud-speaker could be ex- 
pected to give forth loud 
unless sufficient 
modulated current was sup- 
plied to it, so it 
necessary for the inventors 
to turn their attention for a 
time to the development of 
a transmitter for use in con- 
junction with the electro- 
dynamic receiver. <A trans- 
mitter was accordingly built 
that would pass a little over 
one ampere of modulated 
voice current and deliver 
that amount to the indue 
tion coil supplying the mov- 
able coil, attached to the 
diaphragm. It was found 
that this transmitter in con- 
junction with the electro- 
dynamic receiver would give 
a volume of sound that wus 
enormous and which would 
earry for blocks even though 
the original speech was no 
louder than a person would 
ordinarily talk. This, then, 
was the final stage in the 


speech 


became 








not important in itself it 
was to be taken into consid- 


Loud-speaking outfit for the public speaker. The voice is directed into the sound reflector which reflects 


the sound waves into the microphone transmitter 


electrical design of the elec- 
(Continued on page 215) ~ 
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Highway Trafhie Despatching 


How the Functions of the Train Despatcher May Be Applied to the Motor Truck 
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irticle in which I 
forth that the 
average movement 


YEAR ago, the 
printed an was 


permitted to set low 


/ prer-Cur-per dit 
was a, if not the, 


factor chiefly caus 











| ing transpert shortage, and ventur 
el ; ing the prediction that, so soon as 
‘| business revived previous exper 
ence rf runsport shortage would 

be repeated t he same harmful results. 
Phe « ected happened before the end of 1922, so- 
called ¢ ortag vas damming the normal flow of 
reigl st . ul to the detriment of the nation, 
l r ©) t hee Federal Reserve Bank of New York, 
ts Vonthl Review, had reported a daily shortage 


By John Lathrop 


reached the point of saturation in 
many under existing conditions of 
operation and use in city and country truck traffic we 
have passed beyond it into uneconomic congestion. The 
added therefore, will intensify 
the congestion con- 
the the 
of additional automotive vehicles placed in commission.” 


“We have about 


places. Elsewhere, 


complement, seriously 
will, in 


square of 


increase of 


the 


fact, cause an 
gestion as increase of number 
As matters now proceed, no solution is in sight, and 
Pelion of additional auto 
Ossa of 


wess will be to pile a 


the pre 


already congested city 


around 


vehicles on an 
the 
ineflicient 


ive 


street traffic. In country about the cities, 


found fast 
trucks, con- 
If that be 


use of the highways 


with 


there Is 


irs mixed indiscriminately slower 


fusion general, and accidents numerous, 


true now, Major Chureh asks, what will five years 


A truckman leave Philadelphia for Ney 
York. He telephones the highway control for a 
to start at noon. The control consults his record, an 
informs the truckman that the hour between noon an: 
one o'clock is filled to the capacity of the highwa 
He may therefore start at one 

Inevitably, the installation of such control would 


desires to 


o'clock, 


the outset enrage the hundreds of motor truck driver 
and most of those who own and manage the tru 
lines; but the whole system or lack of system is toda 
broken up into so many individual units, that there 

no cohesion, no coordination, no order. Fleets far Ix 
yond the capacity of a highway are attempted to | 


time; whereas a 


vehicle in 


run that given 
other times there is scarcely a 


It is unscientific, utterly out of tune with the prove 


over highway at a 


sight. 


























Lloweve most ] ising plan had by that time bring? needs and efficiencies of train control on the standar 
been evolved \I r Klihu C. Church, transportation To forefend against such inefficiencies, he devises the railways. Accidents are numerous. Faster cars ar 
envines e Port f New York Authority, and co-ordinated system of motor truck trunk line high mixed with slower trucks. The slowest truck in thy 
whi . tile he General Staff, American Ex ways, belt lines around traffic centers, and, most vital line, lumbering along with heavy load and very lo 
pedi Force in I nee, Was on duty in planning of all, control of traffic on the trunk lines fashioned on speed, determines the speed of the whole line, 
ind oper ng the rail and motor truck service for the train control by standard railways. In the long run, probably the passenger cars an 
I erseas Exeepting for the loss of authority and unity made perhaps the lighter and faster trucks carrying eme 

M ruck trunk line highways, built wide enough possible by military direction, Major Church points out gency and higher class cargo, would be given passag 
to ee date several lines of automotive vehicles, that such a system, in part achieved by the American over a line on the highway set apart to accommodate 

ghted f da ind night service, equipped with tele Expeditionary Force in France, is available and prac the passenger curs; or, conceivably, on some mui 
phone service for emergency calls fron drivers in tical in the United States. He thus sketches the method motor truck trunk line highways there might even lx 
troub belt lines around heavy traffie centers coordi employed in France: six lines, three in each direction. That, however, woul 
mite h the trunk lines, and the trunk lines con The capacity of a given highway was determined; be determined by experience. 
trolled in principle precisely as a railway is controlled movement of motor trucks was controlled: traflic was The method would insure evenly distributed traffic 
by lie in dispatcher method, are the The “peaks” would be levelled throughout 
elements of Majer Church's proposal the day and the night. Order would take 

Major Chur first anulvzes a railway the place of chaos, economy the place of 

sa ) Right of way and bridges and VERY thoughtful observer is impressed with the fact that we waste of time and accident, and vast! 
other Exated properties; (>) equipment are threatened in places with an absolute chaos in highway trans- GS REAGT WEEN MOTE CNT & give 
rolling stock and motive power; (¢) oper - ; ’ highway than is possible under the exist 
> Naeigest eh tele eiieck: anh tt portation. The rapid rate of increase in the number of motor cars caf Sr sa 
traffic solicitation and trucks on the highways of the country has brought about a conges- In brief, the order attained by trait 

Klemen (d) he eliminates for obvious tion of traffic that calls for some form of regulation. In the present dispatching on the standard = railways 
CULSOT thre I tipli \ f ownership article is pre sented an outline of the remedies propos« d by Major Elihu would be approximated. Not to attain 
nd oper e units in motor truck haul C. Church, who would apply the methods which were used to control that end, so Major Church points out 
at s 4 pared with e relative unity the enormous motor-truck traffic on the highwavs of France during the would be quite as unwise as it would be 
of ownership and operation of rail . World War. His proposals include motor truck trunk line highways, to provide sufficient standard —railw 

Element (b}, equipment, is, he con built wide enough to accommodate several lines of automotive vehicles, : gehts of way _ that individual con 
ends, abundantly cared for by motot lighted for day and night service, equipped with telephone service for ne agindlienate hatte age any 8 om 
truck 1 nufacturers, who have developed : ‘ ° ° ; other some dav, “Let's run over to Phila 

emergency calls from drivers in trouble; belt lines around heavy-traffic . , i aa 
types suited to transportation needs ; ; ; ; . delphia with a trainload of freight th 

Elements 1) and (c) are, therefore centers co-ordinated with the trunk lines, and the trunk lines controlled afternoon,” and to attempt to handle the 
left as the lecitimate subject matter for in principle precisely as a railway is controlled by the train dispatcher country’s railway freight tonnage in that 
his thesis method.—THE EDp!Tor. absurd manner. 

First Major Church establishes the These provisions, first, would tend t 
necessity ofethe motor truck taking over decrease street traffic congestion: second, 
the short freight haul, on the ground that vield greater celerity of freight delivery 
terminal handling costs are so high that the short haul distributed through the day and night; official passes third, would lower ton-mile costs: fourth, would assure 
s non-profituble to the railways This contention is were issued which were necessary for a truck chauffeur greater protection from accidents, as well as quicker 


authorities as Elisha t 
Pennsylvanta, Fort of the Boston & t 

President Powell of the Erie and 
ede the basie statement of A. J Brosseau, 
the International Motor Company, that the 


now conceded by such railway 
Lee of the Gerritt 


Maine, Vice 
These con 


others, ( 


president ot 


was evolved 


the highway; on twentieth 
un emergency telephe ne, a 
fleets of 


Order, he 


o obtain access to every 


elegraph pole was number 


m the pole, and emergency repair trucks 


! 
inned by experts were maintained. cites, 


which, before the control 


SVS- 


out of that 


motor truck, taking over the short freight haul, “be tem had been perfected and applied, had become utter 
comes the ally, rather than the competitor, of the rail- chaos, 
way, which finds its legitimate field in the long haul.” Suited to civilian status, adjusted to State or Fed- 
A representative case, technically analyzed by Major eral authority, intrastate or interstate traffic as it may 
Chureh, = the or truck haulage of less than ear be determined (and that not yet available), the essence 
load lots ft it western Massachusetts factory to New of the army method in France must be had here in 
York City, at six dollars a ton, plus negligible packing motor truck haulage direction. 
eosts whereas. the same product, sent by rail, bore Major Church constructs a hypothetical case to illus- 
packing costs of four dollars and eighty cents a ton, trate: Assume a motor truck trunk line highway be- 
costs of three dollars a ton for moving from the factory tween Philadelphia and New York. It is especially 
( and at least three dollars engineered to meet the needs. It is wide enough to 


door to the door of the car, 


i ton for getting the product from the car door in the permit the flow of two streams of vehicles in each 
New York terminal to the city destination The total direction. It has easy gradients and no sharp turns. 
was ten dollars and cighty cents a ton, regardless of The principle of the “ruling grade,” as on a railway, 
the railway freight rate was recognized in its construction; and that and the 

Varied in detail as to place and character of freight gradual curves are necessary, because the full efficiency 
shipped, Major Church shows that the essential prin of the motor truck will be possible only when motor 
ciples involved are countrywide in application; that trucks may be run in trains when desirable—the trac- 
this is trulv a representative case in its essence tion vehicle itself bearing cargo and hauling one to 

Ile me ealls attention to the one million motor four trailers. For such service, heavy grades and sharp 
trucks now in commission in the United States. He curves would be inadmissible; for they would prevent 
points ou that, in five vears, at present rate of output economic speed and loading, and render impossible the 
the one million motor trucks and ten million passenger operation of the truck trains. Air brakes would be 
ears in the United States—about 80 per cent of all in necessary to yield effective control of such trains by 
the worid will have grown to about eighteen million. the traction chauffeur: and for certain classes of haul- 
Chis makes the liberal allowance of one in three dis- age,*the motor truck train would be essential to hold 
carded and written off, down ton-mile haulage costs. 


relief by the repair fleets: fifth, would enable the motor 


truck to relieve the standard railway from termina! 
congestion; sixth, would release railway equipment for 
more eflicient use in the long hauls: seventh, would 
build a lucrative motor truck industry and _ service 


eighth, would assist the railways financially by relie 
ing them from the non-profitable short freight hauls 
and, finally, as the most important test—to which all 
proposals should he subjected would vive to the 


shipper and ultimate consumer an economy well worth 
attaining 


The Cause of Specking of Ground Coat 
Enamels 

5g rom of Standards has conducted a prelim 

inary to determine the causes of specking of 
ground for metal ware 
This specking appears as spots of oxides and slag in 
the enamel coating and be due to 
local rusting of the steel previous to the firing of the 
enamel. The thus far conducted on cups 
furnished by a manufacturer of such articles and 
coated with regular enamel, indicate that the 
rusting and subsequent specking are due to an excess 
salts in the enamel. The defect has been 
remedied by the addition of sodium hydroxide to the 
enamel previous to the dipping operation. As this de- 
fect loss in the manufacture of enam- 
eled metal ware, and since the work so far conducted 
i nature, it would advisable 
investigation on a larger number of 


Bureau 
study 
enamels enameled 
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seems to excessive 
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causes a serious 
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HYSICIANS have long realized that 
one of the most important prob- 
lems of modern hygiene is the se- 
curing of fresh air; @ e., air 
_ neither polluted by solid particles of dust, 
by poisonous or by non-usable gases, and 








e 


ustly—and most important of all—air as free as pos- 
<ible from the germs of disease. Whenever a person 
nfected with any one of a large number of diseases, 
coughs or sneezes, the result is the explosive discharge 
nto the atmosphere of a multitude of minute particles 

f water, each laden with the germs of the disease in 
uestion, 

A French scientist, M. A. Trillat, has spent much 
ime in studying these “microbean clouds,” by means 
f such masses of microbe laden droplets produced by 
rtificial means. He is especially interested in study- 
upon these droplets of such physical or 
chemical heat, humidity, gravity, 
tivity, the chemical composition of the air, ete., his 
being to discover the laws governing the speed 
formation, the mode of trans- 
the multiplication of the 


ng the effect 
factors as radio- 
object 
if fall, the manner of 
port, the preservation and 
suid droplets. 

lis most recent notes on the subject concern the 
influence exerted by variations in barometric pressure 
the microbean droplets suspended in the atmos- 
In this instance he produced his artificial micro- 
using the prodigiosu. and 
proteus. Two series of these were made use of—the 
test series and the control series, placed in the same 
conditions of illumination and temperature under bell 
The microbean emulsions 
was known 
under the 


upon 
phere, 
bean 


clouds by microbes 


jars of the same volume, 
being made under identical conditions it 
hat the number of droplets in suspension 
bell jars were practically the same. 
Beneath all the bell jars were placed boxes having 
lids capable of being opened or closed from the outside 
of the bell jar by means of a special device. After the 


ERMANY is making desperate ef- 
forts to regain her former predom- 
inance in the dye industry by scien- 
tific well as by 
commercial and The 
most promising of all these is the exten- 
remarkable and 


improvements as 


industrial methods. 








now being given to the 
ingenious system of color notation, comparable 
notation, devised by Dr. Wilhelm 
The latter states in a recent publication that 
etween fifteen and twenty thousand children 
ire already studying this system in Saxony alone, and 
he declares frankly that lines lies Ger- 
many’s best chance to recover her lost supremacy with 


sive study 


highly 
o that of 
Ostwald, 


musical 
school 


along these 
regard to pigments and dyes. 

This system is undoubtedly of great industrial value, 
is well as of much scientific interest, since the use of 
color plays an important part in dozens of industries, 
neluding those of textiles, 
Dr. Ostwald’s object in devising his 


pottery, glassware, paper, 
paints, dves, ete. 
color chart and color atlas was to make color subject 
to numerical valuation and definition, exactly as musi- 
cal sounds are by means of the art of musical notation. 

For this purpose he divides the circle of pure colors, 

e., the colors shown in the spectrum and their inter- 
Instead of beginning 
he makes the 


mediate shades into 100 degrees. 
with either violet or red, as is usual, 
starting point of his range sulfur yellow, which he desig- 
nates as 00. This gives cinnabar red the notation of 
“5, ultramarine blue that of 50, and sea green that of 
i>. Twenty-four of these pure colors are sufficient for 
all practical purposes, and these may be divided into 
three as follows: Yellow, 00-08; orange, 
violet, 38-46; ultramarine blue, 50-58 ; 


groups of 
15-21; red, 25-33; 
ice blue, 6 

But it is obvious that each of these pure colors can 
be modified by the admixture of white and black in 
various proportions; hence we may say that the pure 
color, plus white plus black, equals one unit. This may 
be expressed in an equation by saying that p plus w plus 
b equals 1. By making combinations of the various 
pure colors with varying proportions of black and white, 
Dr. Ostwald has built up what he calls a “color atlas” 
which contains no less than 2500 different shades. Any 
given shade is designated by a number and two letters 
of the alphabet. For instance, in the notation 29gc the 
number 29 equals the pure color (medium red), while 
g equals the percentage of white and ¢ the percentage of 






71: sea green, 75-83: grass green, 88-96. 


black. 

The advantages of this definite scheme of designating 
diverse shades by fixed symbols are obvious. Instead 
of matching colors by sending samples and trusting to 
the accuracy of the correspondent’s color sense, one 
need only write or wire the proper notation. No longer 
will a textile factory be subject to the risk of having 
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cloud was formed the heaviest dropiets were allowed to 
fall to the bottom when the air had reached a state 
where it was perfectly clear and transparent. On ae- 
count of containing only invisible droplets there was 
provoked beneath the bell jars an expression or con- 
traction, either rapid or slow as the case might be at 
millimeters of mercury. The boxes are un- 
covered simultaneously and after a definite 
lapse of time, during which they remain exposed to the 
atmosphere, charged with microbean droplets. By thus 
counting the number of colonies it was possible to find 
readily the number of microbean droplets which had 
fallen to the bottom of the bell jar during the period 
of exposure or, according to the manipulation of the 
lids, the number remaining suspended beneath the jars. 
M. Trillat up the results of numerous experi- 
ments as follows, the special object of study being the 
influence of a slow or rapid fall of the barometer: The 
effect of sudden expansion is to accelerate the fall of 
the microbean droplets, thus purifying the atmosphere 
by carrying down the suspended germs. When a slow 
depression place the precipitation is less in 
amount and approximates the velocity of the fall of 
the droplets under the control jars. 

The rate at which the phenomenon manifests itself 
may be modified by various factors. For example, the 
degree of purity of the air may either accelerate or 
retard the fall of the droplets. Furthermore, an_ in- 
crease of velocity in the fall of the droplets is facili- 
tated whenever the tension of the water vapor is at a 
maximum, or when there is supersaturation, a condi- 
tion which is favorable to condensation. 

These results may be explained as follows: the pre- 
cipitation of the droplets is probably due to the increase 
of their weight resulting from the instantaneous con- 


The Ostwald Color Atlas 


hecause the goods are off color. 
like complex harmonies in 
in precise symbols and trans- 


several 
re cle sed 


sums 


takes 


an order cancelled 
Rich 
musie can be set down 
mitted to posterity. 

There must, of course, be a special training in the 
this has already been begun 
very large seale. In Dresden 
au foundation for the study of the science of color 
(Deutsche Werkstelle fiir Farbkunde), formally 
opened in November, 1920. In this establishment spe- 
cial courses adapted to various industries are given. 
The great textile industry located in Chemnitz has sue- 
cessfully applied the system since the summer of 1920. 
It is also planned to extend the work to Munich, Berlin, 
Frankfort and Nuremberg. .Dr. Ostwald confidently be- 
lieves that the study of his system will also dewelop the 
artistic color sense until Germany may lead the world 
in the art of producing harmonies in color, “as she has 
done for two hundred years in producing harmonies of 
musical tone.” And in each case, he winds up tri- 
umphantly, the preeminence will be due to the applica- 
tion of scientific principles, to form a basis for the 
exercise of the art. 


harmonies of colors, 


use of the system and 
in Germany upon a 


was 


Electric Telemeter 

URING the past two years or more the Bureau of 

Standards has been engaged in developing electric 
telemetric devices based upon the fact that carbon con- 
tact resistances vary with pressures or displacements 
applied to their terminals. Many attempts have been 
made in the past to utilize this principle for various 
engineering and scientific measurements, particularly 
in those cases in which it was desirable to place the 
indicating or recording instrument at a considerable 
distance from the actual member or element under test, 
but until recently no suecess has been met with. The 
trouble in the past has been due to several inherent 
difficulties with apparatus of this kind. In the first 
place, as heretofore used, these carbon contact resist- 
ances have been very erratic in their performance and 
the constancy of their calibration could not be de- 
pended upon sufliciently to warrant their application to 
ordinary engineering uses. A second difficulty has been 
due to the fact that, as heretofore used, such apparatus 
has shown large hysteresis effects, that is, the indica- 
tions of the apparatus have been very different on 
rising pressures or displacements than for the same 
values approached from a higher limit. Errors due to 
this cause usually reached from 20 to 50 per cent or 
even more. 


A third difficulty grows out of the fact that these 


169 


densation of the humidity uvon their periphery, 

as a result of the cooling which they undergo 

under the influence of the sudden expunsion. It 

is noteworthy that this cooling of the droplets 
entirely escapes observation rapidity, 
which in turn is due to the nonconductibility of the air 
and to the inertia of the thermometer—the latter being 
doubtless the controlling factor. 

If we may translate these results of the laboratory 
into the terms of nature, it is allowable to suppose 
that the fine microbean droplets present in the air are 
precipitated in the same manner when there is a rapid 
fall of the barometer, whereas a slow fall would exert 
only a limited effect. Assuming that the microbes may 
play the part of nuclei of condensation as proved ex 
perimentally, we are authorized in believing that the 
precipitation of the microbean particles occurs with 
most facility in those which are smallest, and which 
thus approximate, even though remotely, the dimensions 
of the ionized particles of air which are believed to 
possess great condensation power. In earlier experi 
ments conducted some years ago, and published in the 
Comptes Rendus of the French Academy (1912, page 
613), M. Trillat demonstrated the fact by experiment 
that barometric depression creates an atmospheric en 
vironment favorable to the life of microbes suspended 
in the air by reason of the fact that such a depression 
tends to extract from the ground infinitesimal 
of “alimentary This barometric 
would exercise a double influence upon tie microbes in 
the air, effecting both their vitality and their state of 
suspension. . 

Our final conclusion, therefore, may be thus stated: 
barometric depression is an important factor with ré- 
spect to changes in the bacteriological contents of the 
air, by reason of the fact that it effects not only the 
Vitality of the suspended gernis but their concentration 
in the lower strata of the air and their precipitation 
to the ground. 


because of its 


traces 


guses, depression 


devices are inherently non-linear in their char- 

acteristics, that is, the readings of the indicat- 

ing instruments are not proportional te the 

pressures or displacements that are being men- 
sured—a characteristic which is very objectionable in 
most engineering work. The Bureau has investigated 
all of these sources of trouble and has found means 
of eliminating all of them to a degree which makes 
the apparatus well adapted to a great variety of en- 
gineering measurements. These include measurements 
of strains in bridge members and other engineering 
structures, measurements of accelerations, vibrations 
and pressures of practically every description. The 
apparatus can be made either indicating or recording 
as desired. Up to the present time both indicating and 
recording instruments embodying this principle 
been made for and largely used by the Bureau of 
Aeronautics of the Navy Department for measuring 
stresses both in airplane members and dirigibles where 
it is very important to read such stresses at a point 
more or less remote from the member under test. Sim- 
ilar apparatus has also been used extensively by the 
Bureau of Standards in laboratory tests on large strue- 
tural members and also in connection with certain 
dynamometer work, and for much of this work the 
new instruments have been found to be substantially 
equal in aceuracy to anything heretofore available in 
the line of indicating instruments, and they possess the 
additional advantage of permitting remote reading as 
well as graphic records to be made when desirable. 
Work is now in progress looking to the extension of the 
field of application of these instruments to the various 
lines of engineering work to which they are peculiarly 
adapted. 


Strength of Welded Pressure Vessels 
\ ELDING is now extensively used in the con- 

j struction of vessels of all kinds designed to with 
stand considerable pressure. This type of construction 
has to a certain extent replaced the more familiar riv- 
eted joints. 

In the case of steam boilers, there has been some 
doubt in the past as to the efficiency of welded seams. 
For a number of years the liners and cover plates, and 
certain portions of the fireboxes of locomotive boilers 
have been welded, though no additional strength was 
originally considered to result from this construction. 
In order to determine the exact value of welded joints 
for pressure vessels, the American Bureau of Welding 
has formed a committee of which a member of the 
staff of the Bureau of Standards is chairman. | Tests 
are to be made on tanks to obtain information for the 
preparation of safety codes and especially for the use 
of the Boiler Code Committee of the American Society 
of Mechanical Engineers. 


have 
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How Modern Medicine and Modern Industry Are Putting Bacteria to Work 


mmm 1 tL FIRST forms of life to appear on this 
earth were the single-cell plant and animal 
organisms. These lowly forms of life still 
inhabit the earth in countless numbers and 


they are about us constantly in the soil, 








water and air. 

The lowest of animal forms, the amoeba, seem to 
have very little effect on human activities, either for 
The single-cell plants, on the other hand, 
It is no exaggeration 


good or ill. 
are of the greatest importance. 
to say, in the light of modern knowledge, that these 
lowly plants, called bacteria, are as important to human 
life as air and water. For it is quite certain that with- 
out them human life, and all other plant and animal 
life on this planet, could not survice for any period. 

The popular reputation of the many thousands 
of species of bacteria has been damaged by a few 
“criminals” among them who do mischief in various 
departments of human activity. The most impor- 
tant of this group of trouble-makers are the so- 
called diseuse germs. In the popular imagination, 
all bacteria are “germs” that ought to be given a 
wide berth, 

Compared to the good done by these tiny organ- 
isms, the harm they do is almost negligible. Science 
is beginning to discover the almost numberless 
ways in which bacteria are useful in Nature, and 
we are constantly finding new ways to put them to 
work in industry. Many industrial processes which 
once were expensive or impossible, now are per- 
formed by bacteria. So far this field of the com- 
mercial application of bacteria has scarcely been 
scratched, and for explorers in this new realm the 
future holds promise of rich reward. 

It ought to be explained here, perhaps, that if 
is diflicult to draw a line of demarcation between 
the bacteria and the somewhat higher forms of micro- 
organisms, the yeasts and moulds. The bacteria are 
distinguished chiefly by the fact that they reproduce 
by division, while the yeasts grow by budding, and 
the moulds propagate themselves in true plant fashion. 
But each form shades off into the more complex form 
by gradual gradations of the species and it is hard to 
tell where one leaves off and the other begins. And 
so also their spheres of usefulness in Nature and in 
industry are more or less intertwined. 

The bacteria are Nature's greatest scavengers. Their 
chief job is to attack the dead bodies of plants and 
animals, and, by the process we know as decay, reduce 
them to a form where they will provide food for future 
plant growth. The plant growth, in turn, provides 
food for animal life, and so it will be seen 





By Harry A. Mount 


sometimes they can be told apart only by their effects 
under certain conditions or by observing the media in 
which they thrive best. The bacteria which cause 
typhoid fever in humans and an entirely different type 
which is very useful in a new scheme of city sewage 
disposal look very much alike under the microscope 
and only an expert can tell them apart. Years of re- 
search and study have been necessary to identify and 
isolate some of the disease bacteria and other disease 
xerms have escaped the search of science to this very 
day. The difficulty is enhanced by the fact that many 
of the bacteria are so small that they cannot be ob- 
served, even under a powerful microscope. 

In fact, although the science of bacteriology is a half 
century or more old, we have scarcely made more than 


= 
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Some of the species are little more than a chain of single cells: others 
are more complex, resembling the familiar forms of plant life 


Some characteristic bacterial forms 


a good beginning at identifying and studying the 
various kinds of bacteria. And yet men have been 
making good use of these tiny plants since the very 
dawn of history, more often than not misunderstanding 
the agency that was at work. 

One of the first uses of bacteria, and one of the most 
extensive still, is in the manufacture of alcohol. At 
first bacteria were used for this purpose only in making 
This is still an important industry, 
Thousands of 


wines and liquors, 
despite the activities of Mr. Volstead. 
kinds of bacteria are constantly about us, but certain 
kinds thrive only under certain conditions, and so the 
conditions for growth determine the kind of bacteria 
that become active in making certain kinds of wines 
and liquors. It has often been observed that famous 
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in a great variety of industries. Chiefly alcohol is 
used as a solvent for other substances and in making 
many compounds. Furnishing alcohol for industrial 
purposes is a great basic industry of rapidly growing 
importance and ought to be confused in no way with 
the manufacture of “drinking alcohol.” 

It was the troubles of brewers, whose product some. 
times contracted a “disease” that spoiled the flavor, 
which first led the famous scientist Pasteur into the 
field of bacteriology. And it was Pasteur who laid the 
principal ground-work of the present-day knowledge of 
the subject. Pasteur has been called the “Father of 
Bacteriology” and his name has been perpetuated in 
the great Pasteur Institute for the study of bacteria 
and in naming the process of “pasteurizing” milk. 

As a result of Pasteur’s studies of beer and its 
diseases, the modern brewer avoids this difficulty. 
He selects his yeust culture with the greatest care, 
to be sure it is a pure culture and has present no 
undesirable organisms. Usually the expert brewer 
separates under the microscope a single yeast cell 
which he transplants to a gelatin, and places in an 
incubator. A number of such cultures are started 
at one time. The single yeast cells bud and grow 
into a colony of cells, and even with the greatest 
of cure some of them become infected with un 
desirable bacteria and have to be discarded. Those 
which remain pure and grow are transplanted to 
larger and larger vessels until finally a whole vat 
/ of yeast may be grown from the original single 
cell. The maker of “home brew” has no such fa 
cilities and often gets his yeast infected with det 
rimental yeasts or bacteria and records a failure 
which he is unable to understand. 
Another wide and ancient use for bacteria is in 
the manufacture of dairy products. Milk is an 
ideal medium for the growth of nearly all kinds of 
bacteria. The ordinary effect is simply to sour the 
milk. The process of pasteurization merely retards the 
growth of bacteria in the milk and keeps it “sweet.” 
Bacteria play an important part in making such other 
dairy products as butter and cheese. The kind and 
flavor of a cheese depend upon the kinds of bacteria 
The flaver of butter may be 
bacteria or 


which become active. 
spoiled by the presence of one kind of 
vastly improved by the introduction of another kind. 

A popular health drink is made from milk by intro- 
ducing a culture of the Bacillus bulgaricus. There is 
an interesting story in this connection. The people of 
Bulgaria are reputed to be the strongest and healthiest 
of any European nation. A Russian scientist, Elie 
Metchnikoff, undertook to discover the 
reason. He found that goat’s milk is 








that the bacteria and allied forms are 
necessary links in the life eycle. 

Supposing, by way of illustration, that 
all decay was stopped in a forest It 
takes no vivid imagination to see that be- 
fore very long the dead tree and plant 
growth would become so dense that it 
would crowd out the living things. Fur- 
thermore, all pliant food would soon be 
exhausted from the soil and it would soon 
be impossible for either plants or animals 
to live there, 

Thus bacteria are chiefly useful in dis- 
things. The criminals 
those which run amuck 
The danger 


posing of dead 
among them are 
and attack _living things. 
from disease germs is not so much from 





but cause sickness and death. 


ODERWN pathology has increased the population of our known tain type of hacteria, 
We usually get the impression 
that these are altogether undesirable neighbors, doing nothing 
Sickness and death in plenty they cause; 
but, as with humans, there are good bacteria as well as bad, and the 
benefits which we derive from the good ones come pretty close to off- 
setting the woes which we suffer from the bad ones. 
understand the chemistry of fermentation and other processes that go on 
with the aid of these minule organisms, we find more and more of them 
that we can put to work in our laboratories and factories. 
of the microbe in working clothes that Mr. Mount tells us this month.— 
Tue Eprror. 


world by uncounted billions. 


As we come to 


It is this story 


used extensively in Bulgaria and that the 
milk contains a high percentage of a cer- 
These he named 
Bacillus bulgaricus, and his final concelu- 
sion was that it was these bacteria which 
are responsible for the good health of the 
people. 

He undertook to introduce cultures of 
the bacteria elsewhere with the result 
that today cultures of this particular bacil- 
lus are used in making a fermented milk 
drink sold widely under various trade 
names. The bacteria appear to have a 
beneficial effect in the digestive system. 

The “mother” of vinegar, with which 
most housewives are familiar, is simply a 
collection of gelatinous bacteria of a type 

















the presence of the bacteria themselves, 
but from the fact that all bacteria, when 
active, generate complex compounds culled enzymes, 
which have a powerful chemical effect. So powerful 
are these enzymes, in fact, that even a tiny quantity 
will cause break-down and deterioration of the tissues 
attacked. Animals and plants alike are troubled by 
these disease germs, but men have discovered through 
experience that certain chemicals will counteract the 
effect of the enzymes and around this experience is 
built much of the science of medicine. 

It is the enzymes which make the bacteria so tre 
mendously useful, also. The enzymes, rather than the 
bacteria themselves, break down the tissues of dead 
plants and animals, and it is the chemically powerful 
enzymes which may be made use of in industry. 

Often it is difficult or impossible to distinguish one 
type of bacteria from another under the microscope; 


brands of liquors come from certain localities where 
they have been produced for generations, and appar- 
ently cannot be produced elsewhere. This is explained 
by the fact that local conditions there are propitious 
for the growth of* certain bacteria and further that 
these bacteria are kept active through constant use. 
The vessels in which these fine liquors are made must 
go through a process of’ aging; that is, they become 
inoculated with the proper bacteria, and a change to 
new containers is nearly always fatal to the quality 
of the product. That is why the making of fine wines 
and liquors requires great skill and is nearly always 
carried on by families or firms of long standing. 

The really important use for alcohol today, however, 
is not for beverage purposes. Various grades and 
kinds of alcohols have come into tremendous usefulness 


which produces the acetie acid of vinegar. 
And not only acetic acid, but other organic acids are 
commonly produced by the use of bacteria. An im- 
portant new discovery in this field was made during 
the war when a bacterium was found which produced 
cheaply the acetone used in large quantities for the 
production of explosives. 

Another use for bacteria which is of more importance 
than the average man suspects is in the purification 
of city water supplies. The city of London made the 
discovery some years ago that filtering water through 
sand beds had the effect of removing disease germs. 
It was hard to see how so tiny a thing as a disease 
germ could be stopped by filtering through sand, but an 
investigation disclosed that each grain of sand soon 
became coated with a jelly-like accumulation of bacteria 
to which other bacteria clung upon contact. Sand filter 
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beds are now widely used by cities which take their 
water supplies from rivers and lakes. 

The same principle is made use of in the purification 
of the water from city sewage by filtering through sand 
beds. There are a number of other processes for the 
disposal of city sewage which make use of bacteria. 
One of the most widely used of these is the Imhoff tank 
method, in which the organic matter in the sewage is 
illowed to settle into a compartment in the bottom of 
a large tank, and there the ordinary bacteria of putre- 
faction destroy most of the sludge. Another method, 
which is coming rapidly to the fore, is the “activated 
sludge” system, which makes use of an entirely dif- 
ferent type of bacteria that become active only in the 
presence of generous quantities of air and light. This 
method has the advantage that it is odorless and sani- 
tary and the sludge produced has higher fertilizing 
qualities than from any other method. 

One of the curiosities of Nature is the affinity of 
some plants for certain types of bacteria. Plant and 
bacteria are always found together and apparently 
depend on each other for life. Nature lovers all know 
the difficulty of transplanting the trailing arbutus. 
This is because in the soil 
about the roots of the ar- 
butus is always found a pe 
culiar type of bacterium. 
If the plant is taken away 
from this colony of bacteria 
it invariably dies. Sut the 


arbutus has been’ success- 
fully transplanted by dig- 


ging up with it a large block 
of the soil. The best scheme 
is to take up the plant in 
winter when the ground is 
frozen, so as to disturb 
neither plant nor bacterium. 

The case of the trailing 
irbutus is extreme, but by 
no means an isolated one. 
A class of plants of every- 
day usefulness to the farmer 
refuses to prosper unless 
there is present in the soil 
a particular kind of bacter- 
ium, and the practical value 
of this fact is enormous. Plants of this kind are the 
pea, clover, soy bean and alfalfa. If one of these be 
pulled up by the roots, a number of little balls or 
nodules will be observed on the roots. These are filled 
with colonies of bacteria. The most remarkable part 
of this strange affinity is that the bacteria apparently 
have the power of drawing nitrogen, an essential plant 
food, from the air, part of which is fed to the plant 
and part stored in the soil. A favorite method of 
fertilizing a run-down soil is to plant such a crop and 
then to inoculate the soil with a culture of this nitro- 
Later, when the nodules have 
When 
many 


anthrax 


gen-gathering bacterium. 
gathered on the roots, the crop is plowed under. 
alfalfa was first introduced in this country 
farmers made a failure of the crop because they failed 
to provide the sensitive plant with its bacterial affinity. 
Several concerns now make a business of supplying 
cultures of these nitrogen-gathering bacteria to farmers. 

There is a growing belief among scientists that the 
human body has its affinity in the bacterial world, also, 
without which it will not thrive. Millions of bacteria 
are constantly growing throughout the digestive system 
and it is a matter of observation that when certain 
kinds of bacteria are present, such as the type which 
Metchnikoff proposed, there 
is a healthy condition, On - 
the other hand a_ bacterial < 
examination in a case of 
acute indigestion nearly al- 
ways reveals a lack of these 
normal type of bacteria and 
a preponderance of other 
types, which apparently are 
harmful. 

“Tests with young chicks,” 
says Prof. D. D. Jackson of 
Columbia University, “tend 
to show that a lack of bac- 
teria of any kind retards 
growth. When a chick was 
kept under strictly sterile 
conditions so that no bac- 
teria got into its food or 
system, the chick failed to 
The same chick, fed 


disposal. 


grow. 

on the same food, under almost transparent sheath that distin- 
ordinary circumstances, grew guishes the plant from the animal forms 
nicely. One species of germ that is well 


“Of course, tests of this 





This germ is but a chain of single cells, 
and can be distinguished from other forms 
only by an expert 


The bacterium responsible for 





Aerobic bacteria that are used in sewage 
Note the individual cells, linked 
like a sausage chain, and covered with the 


worth while 
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kind are not conclusive, but it seems to 
me quite reasonable that bacteria in the 
intestinal tract have an important in- 
fluence on digestion. Perhaps, after all, 
the old saying that a man must eat a 
peck of dirt before he dies is not with- 
out scientific foundation; but, of course, 
we will have to qualify it to specify what 
kind of dirt.” 

We have, because of limitations of 
space, here given but the barest outline 
of the present knowledge of the useful- 
ness of bacteria. A whole library of 
volumes has already been written on 
the subject and constant additions are 
being made to the literature on _ bac- 
teriology. 

Thousands of technical experts are 
employed now in industry to regulate 
the activities of these little plant or- 
ganisms. The manufacture of yeast, 
aleohol and milk products alone requires 
the services of hundreds of experts. 

The canning industry, sanitary engineer- 
ing, and biological medicine take hun- 
dreds more, 

These experts come mainly from our 
large universities and in these the sub- 
ject is receiving more and more atten- 
tion. At Columbia, the largest of our 
universities, three large departments are 
concerned with the activities of these 
tiny plants. The department of biology 
is studying bacteria from the viewpoint 
of pure science, the department of medi- 
cine is concerned with the criminals of 
the species, and the department of chem- 
ical engineering devotes a great deal of 
study to the industrial uses of bacteria. 
In the industrial field especially we 
may expect to hear of important new 
applications. 


Mind As the Coping-Stone 

VERY interesting admission for a 

physiologist to make was made re- 
cently by Sir C. S. Sherrington in his 
presidential address before the British 
Association on the subject of “Some 
Aspects of Animal Mechanism.”  Pro- 
fessor Sherrington said: “It is to the 
psychologist that we must turn to learn 
in full the contribution made to the in- 
tegration of the animal individual by 
mind. But each of us can recognize, 
without being a professed psychologist, 
one achievement in that direction which 
mental endowment has produced. Made 
up of myriads of microscopic cell-lives, 
individually born, feeding and breathing 
individually within the body, each one 
of us nevertheless appears to himself a 
single entity, a unity experiencing and 
acting as one individual. In a way the 
more far-reaching and many-sided the 
reactions of which a mind is capable 
the more need, as well as the more scope, 
for their consolidation to one. True, 
each one of us is in some senses not 
one self, but a multiple system of selves. 
Yet how closely those selves are united 
und integrated to one personality! Even 
in those extremes of so-called double 
personality one of their mystifying 
features is that the individual seems to 
himself at any one time wholly either 
this personality or that, never the two 
commingled. The view that regards 
hysteria as a mental dissociation illus- 
trates the integrative trend of the total 
healthy mind. Circumstances can stress 
in the individual some, perhaps lower, 
instinctive tendency that conflicts with 
what may be termed his normal per- 
sonality. This latter, to master the con- 
flicting trend, can judge it in relation 
to his main self’s general ethical ideals 
and duties to self and to the com- 
munity. Thus intellectualizing it, he 
can destroy it or consciously subordinate 
it to some aim in harmony with the rest 
of his personality. By so doing there is 
gain in power of will and in personal 
coherence of the individual. But if the 
morbid situation be too strong or the 
mental self too weak, instead of thus 


magnification, 





This weird design, reproduced with slight 


ing a number of species on a gelatinized 
plate and allowing them to propagate there 


A huge colony of bacteria 





Resembling as it does the octopus, this is 
one of the most distinctive of all microbial 
forms and can be mistaken for no other 
organism 


The bacteria that cause typhoid 
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assimilating the contentious 
element the mind may shun 
and, so to say, endeavor to 
ignore it. That way lies 
danger. The discordant fac- 
tor escaped from the sway 
of the conscious mind pro- 
duces stress and strain of 
the conscious self; hence, to 
use customary terminology, 
dissociation of the self sets 
in, bringing in its train those 
disabilities, mental or ner- 
vous or both, which charac- 
terize the sufferer from 
hysteria. The normal action 
of the mind is to make up 
from its components one uni- 
was produced by deposit- fied personality. When we 
remember the manifold com- 
plexity of composition of the 
human individual, can we 
observe a greater example of 
solidarity of working of an organism than that pre- 
sented by the human individual, intent and concen- 
trated, as the phrase goes, upon some higher act of 
strenuous will? Physiologically the supreme develop- 
ment of the brain, psychologically the mental powers 
attaching thereto, seem to represent from the biological 
standpoint the very culmination of the integration of 
the animal organism. 

“The mental attributes of the nervous system would 
be, then, the coping-stone of the construction of the 
individual.” 


Architectural Acoustics 

HE problem as to what constitutes good or poor 

acoustics, what effects are desirable in an audi 
torium designed for speaking, and even more in one 
designed for music is a question of the utmost im- 
portance, for it is of little value to be able to calculate 
in advance of construction and express numerically the 
acoustical quality which any planned auditorium will 
have unless the quality which is desired is also simi- 
larly capable of numerical expression. On the other 
hand, if the owner and the architect can agree as to 
the desired result, and if this is within the limits of 
possibility considering all 
the demands on the audi- 
torium of utility,  archi- 
tecture, and engineering, this 
result can be secured with 
certaintvy—or at least there 
need be no uncertainty as to 
whether it will or will not 
be attained in the completed 
building. 

When a speaker delivers 
an address the sound pro- 
ceeds from him in spherical 
waves to the boundaries of 
the room, unless it is ab- 
sorbed on the way. At the 
walls it may be reflected or 
transmitted or absorbed. In 
general it will suffer all 
three kinds of treatment in 
relative proportions which 
depend on the character of 
the walls. Hard and smooth 
walls reflect the major part 
of the sound, while porous and yielding walls will re- 
flect very little. Eventually, after successive impact 
on different surfaces, all the sound is absorbed. 

The effect of reflection is twofold. If the room is not 
too large the first effect will be to produce the same 
average loudness at different points of the room. In 
the case of a room 40 feet square reflections will occur 
at least 27 times a second. On the other hand, if the 
walls are hard, little energy is absorbed at each im- 
pact and very many reflections will occur before the 
sound dies out. This produces slow decay or reverbera- 
tion, the most common defect in audience halls. 

The effect of reverberation on speech is readily 
understood. If the sound of one word is prolonged so 
as to blend with that of a subsequent one no word will 
be heard distinctly. In music reverberation produces 
an effect similar to that of the loud pedal in a piano. 
Some prolongation and blending of notes in music is 
desirable; but the mixing of words in speech is never 
an advantage. If a hall is to be used for both a middle 
course must be steered. The reverberation must be 
made somewhat too long for speech, somewhat too 
short for music, yet fairly satisfactory for both— 
Abstract from article by G. A. Sutherland in Science 
Progress for July, 1922. 
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Water to Drink 


Making the Mississippi River’s Fluid Fit for Human Consumption 
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By Oliver S. Arata 
MERICA’S foremost humorist At this station the pumping equipment 

was born and brought up consists of three vertical triple-expansion, pil 

near St. Louis, and was fa high-duty engines, each with a capacity of te 

miliar with the characteris 20,000,000 gallons per 24 hours; also, three hs 

ties of the river water which other engines of high~luty character, total ‘ 

untreated in any way, formed capacity, 60,000,000 gallons, tol 

in those days the sole. source of supply for The system for distribution has 1020 tes 

the cities along its banks. He tells a miles of pipes, which range in sizes from 

precious tale of residents of the river 3 inches to 48 inches. All the pipe, with é 
towns who were so accustomed to the the exception of five miles of it, is made on 
brown gravy effect that if by chance a of cast iron, The balance is made of lock cen 
glass of water had stood long enough for bar steel with riveted joints. All the six In 
the sediment to settle, they stirred it up service stations are centrally located in too 
before swallowing it. From the same their respective districts. lar’ 
source we have the story of the plaintive Again, all services and pipes are main- of | 
Easterner who demanded some other tained at the expense of the property aga 
water with which to wash than t! vhich owners. In St. Louis there are 120,000 inna 
had been given him to drink service connections, and about 8 per cent ope 
The river is still St. Louis’s sole source of these have meters to register the lime 
of water supply; but the St. Louisian no amount of water used by them. Street- quil 
longer takes the mixture as Nature makes level pressures are, at maximum, 125 Cerr 
it: Other cities—all cities, in fact—have pounds; and, at minimum, 15 pounds. fron 
the problem of getting clean and whole- : ati ’ ‘ha; : i. a .. Consumption of water during 1920-21 test 
pon water, but nowhere is the problem Interior of the filtration plant at Chain of Rocks, St. Louis ink ats a duit enue, Sa el ide 
more visible than in the Mound City. St. Louis pos- the basins at Compton Hill. At this station there are lons. Each person used, on a daily average, during fere 
sesses one of the finest filtering plants in the world, six triple-expansion, high-duty engines with a _ total the year 1921, 135 gallons. The purification capacity Tl 
its total cost to the city to date being estimated at capacity of 80,000,000 gallons every 24 hours. is 160 million gallons a day, leaving an ample present dep 
$33,000,000, It supplies wa- margin of safety. Is UW 
ter to something like a mil- It cost, during 1920-21, ami 
lion people in the city and $11.80 to purify one million and 
its suburbs. gallons of water. Also, dur- back 
As of old, all the water ing that year, 1300 pounds ficat! 
comes, from the river. It of mud were taken from eacn of 4 
eniers the system through million gallons purified—not devic 
two huge intake towers, lo to mention 48,000,000,000,000 with 
cated near the Chain of bacteria taken from = each is dr 
Rocks. It is pumped into gallon purified. There was nay 
seven settling basins by used during the vear: lime, Whet 
means of four vertical com- 16.000 tons: sulfate of iron, grind 
pound engines, each of which 1928 tons; sulfate of alu- sidew 
has a capacity of 30,000,000 mina, 2264 tons; liquid chlor- comp 
gallons per 24 hours; two ine, 61 tons. facto. 
twin centrifugal turbine- aes whic 
driven pumps of similar ca Bibliography and ‘ at- deter 
pacity ; and one steam-driven ents on Electrical On 
pump that can handle Insulating Material comp 
110,000,000 gallons each day. N connection with investi- by th 
The muddy water that comes ry gation by the Bureau of rin; 
to these pumps is not fit to ¥ 4 = oe iP 1% Standards of the properties here t 
wash one’s feet in, and some . tS i ; WHA of certain types of electrical not be 
insulating materials, a rather will 1 


























thing must be done to make The settling basins and filter plant at Chain of Rocks ; eset 
it fit for drinking purposes. comprehensive — bibliography teeth 
To purify the water so that the inhabitants can drink At the Bissell’s Point station, seven miles south of of papers, books and periodicals has been prepared outling 
it the chemists have made a solution of milk of lime, the settling basins, the water is pumped through 36- An examination of the U. S. Patents covering insulat- was di 
prepared in the coagulant house This is added before inch cast-iron outlets into a low-pressure distributing ing materials and methods of manufacture, and particu of me 
the water enters the settling basins. After the mixture system with a storage capacity of 85,000,000) gallons. larly materials of the phenolic type, has also been made, * terial 
ef solution and water it flows through the und a list of the more important U. 8S. templa 
limemixing conduit, and travels a dis- patents issued prior to September, 1920, which 
tance of 9520 feet before it reaches the was completed. It is hoped that sometime not be 
settling basins. It mixes as it goes later this list will be brought up to date with o 
through the long conduit. When it leaves because of the rapid advances in this field it poss 
the limemixing conduit a solution of sul and the wide industrial applications, on any 
fate of iron is added. The water then Technologic Paper No. 216 of the Bu- to the 
remains in the settling basins on an aver reau of Standards deals with the proper A ge 
age of 34 hours. After the water is settled ties of electrical insulating materials of vice 
it is drawn into a so-called collecting con- the laminated phenol-methylene type, and earryin 
duit, and passes from this conduit through it can now be obtained from the Superin gear o 
8-foot venturi meters into two additional tendent of Documents, Government Print- and an 
basins, ing Office, Washington, D. C., at 30 cents plunger 
When the water passes through the per copy. Space did not permit the pub- and ad. 
meters a solution of sulfate of alumina, lication in this Technologie Paper of the und ha 
prepared in the head house of the filter complete bibliography of insulating ma- to eng 
plant, is added. After this secondary co- terials or the patents list. tooth s 
agulation process, which is absolutely Since a considerable demand has arisen clampec 
necessary, the water passes through rapid for copies of these, they have been issued that it 
sand filters which have a capacity of in mineographed form as Letter Circulars with tl 
160,000,000 gallons every 24 hours. The 50 and 51, “Bibliography of books and directio 
next process sees the filtered water steril titles of periodicals on the properties and surfaces 
ized with liquid chlorine when it enters use of insulating materials” and “Lists of microse 
the conduits that lead to the high-service the more important U. S. patents covering the sere 
pumping stations, which are located at the materials and methods of manufacture on the 
distances of 414 miles and 7 miles from of an insulating material.” Only a lim- it is loe 
the settling basins. ited supply of these two Letter Circulars of the 
The water at the Baden Station is is available, but a copy will be sent on midway. 
pumped into 36-inch cast-iron outlets, request, as long as the supply lasts, to any “thinnes 
thence directly into the high-pressure dis- person who can show an actual need for of the 
them. used, tl 


tributing system, which has an outlet into 


Two of the triple-expansion pumps at 


the Bissell’s 


Point pumping station 
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Shadow-Testing of Gear 
Teeth 
By Allen P. Child 


rm HERE has been devel- 
l oped recently an interest- 
invention by an Eastern 
inufacturer which is used 
connection with a com 
rator for testing 
eth and gear cutter teeth. 
the inspection of gear 
tter outlines the compara- 


gear 


ras used for screw thread 
sting must. be partially re- 
ranged. In this arrange- 
ent the cutter is mounted 
1 a true arbor between dead 








The Radio Typewriter 
For Airplanes 
By George H. Dacy 
WIRELESS 
called the teletype is 
the latest achievement of the 
United States Navy's aero 
nuutical experts, the new de 
vice being improved and per- 
fected for the transmission 


typewriter 


of messages from the ground 
to a plane in flight or from 
the airship to terra 
The apparatus used for send 


firma. 


ing the messages looks for 
all the world like an ordi 
nary typewriting machine, It 
is equipped with the usual 








nters in front of the lens. 
In order to take in the whole Left: 

oth the microscope has a 

rge aperture. The image 

the cutter tooth is reflected by means of an are light 
cainst a mirror placed at a distance and this reflected 
ize comes back to a ground glass screen near the 
erator, On the front of the screen the operator draws 
nes or erases as comparison with drawings might re- 
quire and in this way many things are found out con- 
cerning a vital and difficult mechanical problem. Aside 
om the advantage of this system to the operator in 
sting there is the opportunity for a number of indi- 
duals to examine the reflected image without inter- 
rence with the operation of the apparatus. 

The mirror which receives the image has an actual 
deposit of silver on its front surface and in this way 
is unlike the ordinary mirror. It is claimed that such 

mirror gives a more nearly total reflection of the light 
nd avoids the double reflection from both front and 
back surfaces of the ordinary mirror. With a magni 
fication of 100 diameters it is claimed that differences 
of .0OOL inch can be detected. A valuable use of this 
device is found in testing the regularity of the teeth 
When the outline of the first tooth 
s drawn carefully on the screen successive teeth images 

Differences in outline, 
distortion or inaccurate 


th each other. 
i\ be compared with it. 
ether due to hardening, 
‘un out of the teeth, whether 


grinding, and also any 
ewise or radially, are discovered by this method of 
parison, The teeth of a cutter which gives satis 
tory results may be compared with those of a cutter 
Which does not give satisfactory results and reasons 
determined, 

Owing to the sharp edges of the cutter teeth it is 
comparatively simple to compare the cutter outlines 
by this projection and reflection method. But in com 

ring gears the problem is more complicated. For 
ere the edge is rubbed on the other side and this can 

be removed with an assurance that the true outline 
Many gears, 
eeth at one or both edges and this makes a reliable 
Until this interesting new method 


will be retained. also, have chamfered 
outline impossible. 

is devised the best method was to clamp a thin sheet 
of metal between two thicker blanks of the same ma- 
terial and cut teeth in all at the same time. A thin 
template was produced outline 
which was suitable for projection, but such a gear could 
not be tested in actual running, nor could it be compared 
with one which had been run. This new method makes 
it possible to project and trace the gear tooth outlines 
on any section from one end 


Which had a correct 


A gear-cutter set up in front of the lens for testing. 
Testing gear teeth and gear cutters by observation of the shadows which they cast 


a sharp outline, but still not sharp enough for all prac- 
tical purposes. In order to develop this outline a needle 
is mounted and focussed in the plane it is desired to 
explore and the point traces the tooth outline. The 
inventors of this method claim that the junction of the 
point and its reflection furnish a location for the surface 
meusurably accurate within .0001 inch, and that it 
makes possible the rapid drawing of the outline with 

















The typewriter, for airplane use, that controls an- 
other instrument on the ground through radio waves 


neurly this degree of accuracy. With the outline drawn, 
other teeth of the same gear or of other gears can be 
indicated with the moving needle and compared with 
the drawn outline. The reflected image of the needle 
is required for extreme accuracy, but it is claimed that 
roughly cut, hardened gears with the black of the fur- 
nace show some reflection under the glare of the are 
light used as the illuminant. 


Right: The shadows that tell the story 


alphabetical keyboard which 
hand in the 

same way as the commercial 
typewriter. The arrangement is such that each letter 
und key of the wireless typewriter is directly connected 
with the radio apparatus in the airplane. Immediately 
when a letter is struck on the keyboard of the machine, 
a Wireless impulse is sent out from the antenna of the 
plane and is received at the ground station. The re- 
cording typewriter at the ground station receives mes 
sages from the air, and through the radio energization 


is operated by 


of its keyboard records the same message that is struck 
off on the sending machine. 

For example, if the letter B, on the sending type- 
writer in the airplane is punched by the aviator or 
observer, the impulse sent out finally reaches the B 
key on the ground teletype. It energizes this key so 
that it prints its letter on the recording paper in the 
machine. This process is repeated until the different 
letters which form the words of the message are all 
registered. The teletype is not a new apparatus; if 
has been used for about eight years in connection with 
land radio apparatus. The naval authorities at the 
Anacostia Naval Air Station, in cooperation with the 
radio experts of the Bureau of Standards, are the first 
to develop and perfect the use of the teletype for the 
transmittal of messages to airplanes in flight. 

This new wireless recorder permits of sending dis 
patches to aerial passenger ships. Reports on the con 
dition of the steck market, weather reports, the receipts 
and prices paid at the leading markets for live stock, 
fruits, vegetables and grains as well as sporting and 
financial news may now be sent to passengers in com- 
mercial planes who are making transcontinental trips or 
long journeys from one city to another. Negotiations are 
now under way to install dependable aerial passenger 
service between the Pacific and Atlantic Coasts. The 
wireless typewriter will be a particular boon to people 
who avail themselves of such methods of travel. 

Thus far messages have been sent by line wire tele- 
type successfully over a distance of nine miles. The 
original tests have consisted in sending messages from 
un airplane in full flight to a ground recording station. 
The radio specialists are now experimenting in revers- 
ing the operations and placing the sending machine on 
the ground and the receiving apparatus in the airplane. 
These experiments promise to revolutionize the methods 
of sending messages from the ground to the air for- 
merly practiced by naval experts. They will eliminate 
the chances for error and the need for sending the re- 

ports by code systems. Fur- 





to the other. 

A gear is placed in a de- 
vice consisting of a frame 
carrying a stud on which the 
gear or, cutter is mounted, 
and an index pin or spring 
plunger carried in a holder 
ind adjustable for diameter, 
nd having a conical point 
to engage and locate the 
tooth space. This device is 
clamped on the work-table so 
that it makes a slight angle 
with the optical axis in a 
direction so that the tooth 
surfaces are displayed to the 
icroscope. The diagram on 
the sereen shows an outline 
on the foeal plane whether 

is located close to one end 
of the tooth or somewhere 
midway. of the 
“thinness” of the focal plane 


Because 








thermore, news reports on 
aquatic and sporting events, 
the stories about fleet man- 
euvers and naval sham bat- 
tles can now be sent directly 
from the scene of contest to 
the editorial 
papers that will publish this 
news. 

The teletype is still an- 
other effort aimed at getting 
along without the usual tele- 
graph code in communicat 
ing between aircraft and the 
ground. While the radio 
telephone serves this purpose 
quite nicely, it is subject to 
serious errors in transmit 
ting important orders. In 
England an automatic trans- 
mitter has been worked out 
whereby an airman, by plug 
ging into any desired jack, 


can send a given message 


rooms of the 








of the special microscopes 
used, the infinitesimal de- 


tails picked out tend to give 


The ground end of the apparatus—the instrument that picks up and duplicates the message 


typed by the aviator 


by the mere turning of a 
crank, 
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Medern Needs and Modern Enterprise vs. the Natural Inertia of Our Appetites 





| eam HERE is an old saying that you can lead 
| if | a horse to water but you cannot make him 

drink. In asking human beings to try 
new foods, the difficulty in overcoming the 
inherent 


less in all of us, 


prevails more or 


that we 


which 
the tendency 


ee Inertia 
——4 }OSs- 


go along in the same old way that we are accus- 


adventuring in 


Sess TO 


resistance to new things, 


tomed to, the 
and particularly in things that concern 
i ng an unwilling 
mankind, 


our stomachs, 


is almost as great as in horse 


drink water. This is iardly a reflection on 
for in muny ways conservatism is to be recommended, 


but 
that are heing 


and this pertains to the 


new foods 


| bureaus in 


In certain Cuses 


deve oped hv rovernmenta 


particular, there is a need fer a litthe more willingness 
to try the new and se« f it does not offer advantages 
which are not to be found ir e old, 


tuna fish is now ancient, but-it took 


The story of the 
“nsiderable propaganda before its 
Now, it is 
told of 
as the quince, the grape-fruit, ete. 
large 
which 

and 


some time and 
a much prized food. 


now, 


worth was recognized 


The same story might be other new foods 


old, 
Government is 


of course, such 


Today 


seule 


the experimenting on a 
foods, some 


the 


important new 


localities of 


with several 


country 


ure known in certain 


others which are apparently unknown entirely. These 
foods present certain advantages that should be util- 
ized. They ure all what we may call practical prod- 
ucts, that is, they do not involve processes of prepara- 


render their develop- 
appre- 


tion or cultivation which would 


ment slow or uncertain, once their real value is 


ciated. 
In the morning our chief concern in the 
When 


two of it, we 


first meal of 
good and we 


for the 


is our cottee, the coffee is 
feel in 


but coming to business after drinking a 


the day 


enjoy a cup or good spirit 


rest of the day 
cup of coffee that is too cold, or too weak, or possessed 
for a 


shape good 


of an insipid flavor, we are in no 

day's work. Our coffee comes largely from Brazil, and 
some of it from Java and other countries. We con 
sume exceedingly large quantities of it and every year 
a considerable amount of money is sent out of the 
country to pay for it. For many years the coffee that 
cume from Java has been excellent, but recently the 
land in Java, on which the coffee plant is grown, be- 


came poor, that is, it would not longer yield a 


good coffee crop. This is a condition which may happen 


cottee 


ut any time to coffee land. The coffee coming from 
Java has not been up to the standard in taste, and a 
close examination of the product showed that it was 


not coffee at all, but a variety known as robusta coffee. 

















Cassina, a perfectly good substitute for coffee if we 
would but bring ourselves to believe it 


By George Illington 

















The familiar coffee as it looks on the tree 


The robusta coffee bean looks much like the the ordi- 
nary coffee bean, but it has a distinct hook, which may 
be used to distinguish it therefrom. 

Now in certain of the Southern States, particularly 


South Carolina, Georgia and Texas, there grows a bush 
which is known as Ilex vomitoria or which 
may be called the North American aboriginal tea plant. 
The leaves of this plant are collected and dried. From 
there is brewed a drink very palatable 
und which possesses the same stimulating effect that is 
gained from drinking tea or coffee. The plant grows in 
sreat profusion, is easily cultivated and may be stripped 


cassina, 


them which is 


continuously of its leaves during its entire active growth 
injuring it. The drink that is made from this 
is recommended as a substitute for tea 
possesses the caffeine that is found in 

The processes for making drinks from 
the Bureau of 


without 
native product 
and coffee. It 


these beverages. 


the cassina leaves were developed by 
Chemistry. 

Our country is very large, and perhaps this fact is 
impressed upon our minds most emphatically when 


we travel through it and notice the different conditions 
that exist in its different parts, the different foods that 
popular in the sections. In Florida the 


have been using which 


various 
for a 


ure 
natives long time a starch 


is obtained from the roots of the plant, known as 
Zamia floridana D.C., which is shown in the accom- 


The Seminole Indians called this 
product is also known by the names of 
“Koonti,” The of the plant is 
buried almost entirely in the ground and contains 30 per 


panying illustration 
“Coontie.” It 


“( ‘ompties,” ete root 


cent of starch. The roots are collected and the starch 
removed from the same by the usual methods, and 
from the flour are made bred, puddings, ete. The 
plant grows profusely and the bread made from the 
starch is very tasty and healthful, but outside of 


Florida it is practically unknown. This flour has some- 
times been called arrow-root, but this is erroneous as 
it has no connection with the arrow-root plant. There 
ure great possibilities for the further development and 
the more extensive use of this product in this country, 
for the and other more 
tomed sources of starch. 

A bean of the genus Liparia has long been in use 
by the Indians of Mexico, but until very 
recently it has been unknown elsewhere. 
It resembles the common bean, more particularly the 
very closely. The important consideration 
ubout that it is easily cultivated and 
the yield is very great. It is claimed that 4000 pounds 
and more can be obtained per acre of cultivated ground. 
The bean has been out on the market for some time, 
but has not gained popularity due to the fact that it 
has a very bitter taste, which is particularly noticeable 
when the water in which the beans are soaked is not 
removed but allowed to remain during the boiling proc- 
The bitter taste is caused by the calcium oxalate 
in the coating of the bean, and if the water 


substitute potato accus- 


aus a 


Arizona and 
practically 


bean, 
this product is 


ess. 


present 


in which the bean has soaked is replaced by fres! 
water, before the boiling is proceeded with, no troubk 
is encountered with bitter taste in the cooked food. Ih 
some places these beans have been used with succes 
as substitute for the navy bean. 

The plant African sorrel has been 
substitute for spinach and other greens. This plan 
grows in almost any soil and in great profusion. Thi 
one drawback with it is that it is somewhat poisonou 
due to the fact that it contains appreciable quantitic 
of oxalic acid. Just how to get around this in «a 
efficient, easy practical manner has not yet been dete: 
mined. There have been two suggestions made: on 
to add powdered calcium carbonate which will pre 
cipitate the oxalic acid as calcium oxalate and remo 
it almost from solution, and the other whi 
uppears to be practical, to soak the green 
water and drain off the same with the dissolved aci: 


suggested as 


entirely 


more 


and then boi! in fresh water, 

A tomato substitute, known as Solanum 
pum, has been imported from Madagascar and Maur 
looks much like the tomato but is much larg: 
in color. A substitute has bee 
goldenseal, as well as fo 
thyme, cubeb, For further information on thi 
interesting subject, the reader is referred to variou 
publications of the Bureau of Chemistry and the Burea 
of Plant Industry in Washington, and to the America: 
Food Journal, January, 1922. 


macroci 


tius. It 
and lighter yellow 
found for the expensive 


etc. 


Standard Zoning Law 
STANDARD law for the assistance of those re 
A sponsible for the framing of state zoning enabling 
the Department of Con 
the regulation of use, 
are being 
the union, 


been issued by 
ordinances for 
height and area of buildings 
cities in almost every State in 
States where there is no specific authority for zoning 
be set aside by the courts. An 


acts has just 
merce, Zoning 
adopted by) 


and in some 


these ordinances may 
enabling act is advisable in all 
The Department of Commerce model for an enabling 


causes, 


under which municipalities can adopt zoning reg 


act 
mimeographed document with 


ulations is a 
foot-notes covering questions which might arise in the 
is not 


20-page 


wording of various sections and provisions. It 
a Federal law, but a suggested fe:m for State zoning 
enabling acts. 

The publication may be obtained free of charge from 
Division of Building and Housing, Department 0! 
Washington, D. C. 


the 
Commerce, 

















Zamia floridana, an unaccustomed source of starch 
which may occupy a large place in our dietary 
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skeleton stand, an extension 


+} 
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The huge propeller drives this boat along at a slow 
rate of speed 


Another Air-Propeller Boat 

WS . there is nothing absolutely new in the idea 
of driving a boat by means of an air propeller, 
e craft shown in the accompanying view is distinctly 
vel because its builder has made use of a much larger 
employed for this purpose, 
This air-driven boat has been constructed in France, 
here air-driven craft have always attracted consider- 
e attention on the part of ingenious Frenchmen. It 
be noted that the propeller is mounted on a tall 
of which may be used as 
The propeller turns at a slow rate, but owing 
moves a sufficient volume of air 

a leisurely speed. 


peller than is generally 


mast. 
ts large spread it 


propel the boat along at 


\ Truck That Runs on Rails and on Pavement 
| YROM time to time it has been suggested that greater 

the railways of our great 
es. During the day, passenger traflic is quite heavy 
the facilities of the railways are taxed to their 
But at night, passenger traffic drops off to a 


use be made of street 
most, 
eat extent, and the railways are then working, at a 
ery low capacity. Meanwhile, the traffic of all 
reat cities has become more and more of a problem, 
d new and freight and ex- 
ess through our cities must Why not use 


street 


better ways of handling 
be devised. 


he street railways at night? Such a suggestion has 
een made many times, and even now some cities are 


aking use of street railways for the delivery of goods. 
From Germany comes a suggestion which applies en 
is general subject. It is in the form of a _ truck 
hich is provided with large wheels for usual trucking 
and with smaller flanged wheels which, 
means of a windlass arrangement, may be dropped 
lown on to a that the truck may be hauled 
a trolley car on usual street railway system. 


Irposes, also 


track so 


the 
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This truck 
thus transport 
goods from door to door, tak- 
ing advantage of the street 
railway for a good 
part of the journey. 


combination 
serves to 


system 


Learning to Glide With- 
out Leaving the 
Groun 


Baye gee to general be- 


lief, gliding is by no 


means easier than flying in 
the usual power-driven air- 
plane. Of course, the lay- 


man can make a short glide 
in any kind of a glider, at 
the risk of breaking a leg or 
even his neck; but when it 
comes to undertaking real 
gliding and soaring flights 
of many minutes’ duration 
and covering several miles’ 


distance, it is soon learned 














that gliding is quite as dif- 

Se aster as ‘er 24 . 

“ rv to master as power Learning to operate a glider on land. 
ight. 


The German students who 

recently startled the world with their remarkable soar- 
ing flights, have, it appears, spent no little time in pre- 
paring for their record-breaking feats. First of all, 
they have studied the theory of flight and air currents; 
then they have spent considerable time studying the 
terrain over which the soaring flights were to be made, 
as well as tested the wind currents by means of thistles 
and feathers. Again, they have constructed their 
gliders only after the most exhaustive study. Finally, 
the pilots of gliders have taken an extensive 
ground practice course in gliding, as shown in the 
accompanying view. By mounting a glider on a double 
rocker arrangement, the glider pilot student soon learns 
to balance his machine by means of the controls. 


London and Its “Solid Stnoke” 
NLY London can of “solid smoke.” This is 
also known as soot, and some quite unpleasant sta- 
tistics are made public regarding it in the annual report 
for 1920 of the medical officer of health in the city of 
London. 

In order to examine the air in the city an apparatus, 
consisting of a large rain mounted upon the 
roof of one of the corporation’s buildings in Goldent 
Lane, and the rain water from a known area of surface 
is collected monthly. This rain water, containing the 
grit and dust washed from the air, 
for examination to the public analyst, and the results 
are compared with similar observations made at the 
Archbishop's Park, Lambeth, by the London County 
Council. The total solids varied from month to month, 
the highest in the city being 18.33 metric tons per 
square kilometer in September, compared with 23.11 
at Lambeth, while the lowest in the city was 7.79 metric 
tons per square kilometer in August, as against 5.48 at 
Lambeth. One metrie ton per square kilometer is 
equivalent, approximately, to nine pounds per acre, 
or 2.56 tons per square mile. 

This record probably surpasses any possibilities in 
America, though perhaps similar incasements in Pitts- 
might nearly equal this. Nine pounds of dirt 

per acre, tons per 


these 


boast 


gage, is 


soot, 


burgh 


or 2% 











square mile, is a deposit of 
“solid smoke” 
looked. The effect on the 
lungs and other parts of 
Londoners in general is not 
taken into account. 


Putting the Unicycle 
Idea to a Real Test 
VER four years ago we 
described in these col 
umns the unicycle invented 
by Prof. E. J. Christie of 
Marion, Iowa. At that time 
the inventor had a_ small 
working model operated by 
an electric motor, which is 
again shown in the lower 
left-hand ‘corner of the ac- 
companying photograph. To- 
day Prof. Christie has about 
completed a full-sized model 
of his unicycle, and the idea 
is shortly to be put to actual 
test. 








This truck is being used in the streets of Berlin 
trolley car trailer 


as a regular truck and as a 


In brief, the unicycle is a 
single-wheeled vehicle capa- 


is submitted’ 


The double rocker arrangement enables 


flying conditions to be simulated 


enormous speeds, according to the inventor's 
claims. It has a central axle, wire spokes, 
ondary rims and a large central main rim 
solidly together to form the general wheel, as 
The power plant is suspended below and 
nected to the central axle by ball bearings, 
shaft of the motor parallel with the central axle. Two 
large pulleys, one at each end of the motor shaft, are 
belted to the inner ends of the hubs of two gyroscopes, 
thus transferring higher rotary speed from the motor 
to these two members. In the model the gyroscopes 
each weigh seven pounds and are 10 inches in diameter. 
They are mounted on ball bearings upon the central 


ble of 
two 


bound 
shown. 


sec- 


is con 


with the 


axle. The traction belt passes around a small pulley 
on the motor shaft and then around a large pulley 
fastened firmly upon the central axle. It is not opera- 


tive until firmly tightened by a lever-actuated idler. 
The machine runs upon the outer central rim. 

The full-sized which is being completed in 
Philadelphia measures 14 feet high and, according to 
Prof. Christie, should develop a speed of 250 miles per 
hour. The model weighs 700 pounds, is stabilized by 
means of two gyroscopes, and is driven by a 250-horse- 
power engine. The machine runs on the auter rim 
and, because of the gyroscopic action of the mechanism, 
will not overturn. The driver within the wheel. 
Steering is accomplished by forcibly turning the gyro 
scopes in their paths, and the ingenious method em- 
ployed for turning the gyroscope is said to enable the 
driver of the unicycle to turn the machine at the 
sharpest angles with absolute ease and certainty. 


model 


sits 





not to be over- . 














Copyright, Keystone View Co. 

The unicycle in full-sized model soon ready for 

practical test, and, in lower left-hand corner, as a 
laboratory experiment 
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Pittsburgh’s 


| JONGI ISTION of population in 


industrial centers and 





developni ni 


difficult 
in process of solution in two 


produced tl problem 
which is now 
notable 


probe m is 


engineering 
trattie 


undertakings, rhe 


to provide new routes 
tunnels; the difficulty is to 


under 


by means of 


ventilate the tunnels, The two 


tukinges referred to are the vehicular tun 
nels under the Tludson River between 
New York City and New Jersey and the 


Pittsburgh, now well 
ipletion, In both in 
identical, but the 


Liberty tunnels in 
along toward cor 
stunces the probleni is 
proposed differ widely. 
neither is the dif 


But con 


solutions 

Tunnels are not rare, 
ficulty of ventilating them new. 
ditions tolerated in tunnels on busy 
railroads would be altogether unendur- 
able in a vehicular tunnel. Smoke and 
steam are often so dense that nothing can 


steum 


be seen, while the gases are so suffocating 
that engine 


semi-consciousness, or 


men are sometimes reduced to 
rarely, 
rether. So long as the 


more lose 
consciousness alte 
throttle remains open the locomotive can 
find its tunnel, no matter 
what happens to its crew. 

The case of the vehicular tunnel is alto- 
different. would 
make it possible for a wild automobile to 
run amuck in a crowded tube are not to 
be thought of. Not only 


way out of a 


gether Conditions which 


must the air be 
enuble drivers to see 

but the proportion 
must be kept low 


hand at the 


clear enough +o 


where they are going 


of poisonous gases 


enough to insure a steady 


steering whee’, The difficulty of ventila- 
tion is, of course, greater with the gasoline 
motor than with the locomotive, 


Pittsburgh was first to attack the prob- 
With its three thousand manufact 
plants in more than three hundred 
producing an annual ton 
tons of freight, the 
steep hills, long ago 
became intolerably cramped. The business 
district had taken full of the 
little tongue of land between the Allegheny 
and Monongahela Rivers while the facto 
ries, mills and furnaces monopolized all 
available space in the valleys for miles in 
direction, No readily 
additional dwellings. 

rising 


lem. 
uring 
lines of industry, 
nage of 175,000,000 


city, hemmed in by 


y™ ssession 


every accessible 
room was left for 

South of the Monongahela River, 
abruptly almost from the water's edge, is 
a range of hills from 400 to 500 feet high. 
On account of the topography south of 
this range, there is no danger of industrial 
encroachment. This territory, known as 
“The South Hills District,” is, in fact, the 
most available which to house 
Pittsburgh's growing population. A double- 
track street-railway tunnel built 
years ago helped materially to make this 
region accessible, while the summit of the 
hills was reathed by inclined planes. 
Even with these inadequate facilities, the 
population of the South Hills District ex- 
ceeds 200,000, while adjacent territory 
south and has 600,000 inhabitants, 
approximately equal to the combined pop- 


space on 


some 


west 


ulations of Indianapolis and Seattle, and 
more than equal to the combined popula- 
tions of the two States of Arizona and 


The transportation of domestic 
community is a 
while the only 


Wyoming. 
supplies for so large a 
formidable undertaking, 
routes for vehicles over the hills have 
maximum grades of 10 per cent, upon 
paved streets, crooked and slippery with 
ice in winter. 

More than a decade ago the necessity 
of providing better transportation routes 


V | 
irkuble 
ks raunsportation by gasoline 
aAlriven vehicles together have 
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a Vehicular Tunnel 


Liberty Tube, and Its Bearing Upon the Hudson River Bore 


By Charles Frederick Carter 
































The west tube, looking south, showing erection of steel forms for arch concrete; 
also steel roof supports and side-wall concrete 

















East tube, looking toward south entrance, and showing tunnel concrete complete 


Hills District beean 
the Pitt 
was a] 


to reach the South 
so urgent that a committee of 
burgh Chamber of Commerce 
pointed to study the problem. As is usu 
in such cases there were rival routes: an 
as is also usual, when Allegheny 
had provided funds by a_ bond 
$4,600,000 to build the tunnel determins 
upon, the engineers ignored lay advice j 
selecting a location for it 

Approach from the north to the Libert 
tunnels is to be over a monumental bridg 
across the Monongahela River not yet bx 
gun. Temporary access will be by existin 
bridges. Connecting boulevards on_ bot 
sides of the river are to be linked up wit 
good roads to the southward. The Gall: 
tin Trail, which will give Pittsburgh a: 
outlet to the south corresponding to the 
Lincoln and William Penn Highways t 
the east, will leave the city through tly 
Liberty tunnels, continuing to Virgini 
Ilot Springs via Morgantown, Fairmon| 
and Elkins, W. Va., and ultimately on t 
Roanoke, Charleston, S. C., and Jackson 
ville, Fla. Through travel to be anti 
pated added to local transportation w 
produce a very heavy traflic through thi 


Count 


Issue ¢ 


new tunnels from the outset. 
The Liberty tunnels, one for nort! 
bound the other for southbound traffi: 


are horseshoe-shaped bores lined throug! 
wide and 20! 
long, or 


out with concrete, 26 feet 
feet high in the clear, 
6289 feet, 
pared with the Hudson River tubes which 
in internal diameter and 
The tunnels are 59 feet 
between center lines. In each will 
be a 21-foot roadway with a 4-foot side 
walk at one side and a curb on the othe! 

Traflic capacity of each tunnel is esti 
mated at 1650 vehicles an hour moving in 
one direction in two lines with vehicles 
spaced 100 feet apart, traveling at the 
rate of 15 miles an hour. The estimated 
capacity of the Hudson River tunnels has 
been placed at 1900 vehicles an hou 
but this will necessitate spacing cars less 
than 100 feet apart which Chief Engineer 
A. D. Neeld, of the Liberty tunnels, con 
siders the limit of safety at this speed 
Smoking automobiles will not be permitted 
to enter the Liberty tunnels, while drivers 
who allow their cars to smoke after enter- 
ing will be liable to heavy fine. 

Smoke reduces visibility and is offensive 
and contains other traces of poisonous 
gases in addition to the deadly carbon 
monoxide in normal exhaust. Getting rid 
of this carbon monoxide or rendering it 
harmless enough for practical purposes is 
the problem confronting the engineers 

Exhaustive research showed very little 
available information regarding the per 
centage of carbon monoxide in motor ex 
haust gas under actual road conditions 
although it was known that carburetor 
adjustment and other operating factors 
varied the poisonous constituent from 
nothing to 12 to 13 per cent. The United 
States Bureau of Mines was induced to 
undertake an elaborate series of experi 
ments extending over a period of ten 
months to provide data on which engi 
neers of the Hudson River and the Liberty 
tunnels might base their calculations. A 
series of tests on 101 passenger cars and 
trucks in exactly the condition in which 
they were received from their owners es 
tablished the fact that the percentage of 
carbon monoxide varied from 5 to 9 per 
cent of the exhaust g At 15 miles an 
hour the averag@é car gives off 90 cubic 
feet of carbon monoxide an hour, or 1%4 
cubic feet a minute. 

Prof. Yandell Henderson, 
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versity, who was in charge of Government investiga- 
tions of the effects of poisonous gases during the war, 
concluded from a series of blood tests from men in air- 
tight cabinets into which metered quantities of carbon 
jionoxide were admitted, that the Hudson River tun- 
nels where the ventilating system is to be by the cross- 
sectional method, should limit the carbon monoxide to 
not more than 4 parts to 10,000 parts of air. For the 
longitudinal method proposed for the Liberty tunnels 
he thought 6 parts to 10,000 parts of air would be per- 
missible for the maximum. Prof. Henderson found that 

person at rest, as in an automobile, might endure 
t to 6 parts of carbon monoxide to 10,000 parts air for 
i‘) minutes, not only in safety, but free from disagree- 
able effects. 

At 15 miles an hour it would require 4144 minutes to 
mass through the Liberty tunnel. At maximum traffic 
density there would be 114 vehicles in each tunnel at 
one time giving off 171 cubie feet of carbon monoxide 

minute. Following the recommendations of Prof. 
Ilenderson, it would be deliver 285,000 
cubie feet of fresh air per minute in each tunnel. 

The original plan was to blow air through each tun- 
nel from one end in the direction of traflic. The max- 
280,000 cubie feet 


necessary to 


imum possible was calculated to be 
per minute, because to increase the quantity would re- 
quire too high a velocity of blast for comfort. After 
experimenting with a model on a scale of one inch to 
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traffic from one end and against the traffic from the 
other end. Chief Engineer Neeld’s plan overcomes this 
difficulty. 

The supply compartments discharge through a “noz- 
zle” designed by Charles S. Churchill, formerly Chief 
Engineer, now Vice-President of the Norfolk & Western 
Railway, who has designed the ventilation for more 
than forty railroad tunnels. This nozzle, which is built 
into the walls above the spring line of the arch, con- 
sists of a semi-circular wedge-shaped chamber begin- 
ning at the spring line of the arch on either side and 
tapering to the end, 53 feet from the bottom of the 
shaft. Air is discharged through this nozzle with suf- 
ficient velocity to drive it to the portal of the tunnel. 

The head house over the shafts will contain eight 
fans, one to each duct, with duplicate motors for each 
fan as a provision against accidents. While all details 
have not yet been determined, it is probable that 500 
horsepower will be sufficient to control ventilation un- 
der any possible conditions of wind and weather as 
compared with estimated requirements of 10,000 horse- 
power for the Hudson vehicular tunnels. 

Owing to the difficulty of disposing of the spoil at 
the north end, work was not begun there until the 
tunnels had been driven a distance of 2000 feet from 
the south end. Progress has been rapid, averaging 10 
feet a day for months at a time and recently increased 
to 12 feet a day. 


177 


subject’s hand had been found at a distance to dis- 
charge an electroscope, Youriévitch, in the course of 
his Petrograd experiments with the medium Ianek, . 
noted a similar long-distance effect, viz., the discharge 
of insulated objects, as well as “telekinetic” effects; 
that is to say, the displacement of objects in the ab- 
sence of any apparent material connection with the 
medium, 

Even more interesting results were, however, ob- 
tained in the case of experiments made, in 1921, at 
aris, with some members of the experimenter’s own 
family, who, quite unexpectedly, turned out to be power- 
ful mediums. The flow of energy issuing 
subject, which no doubt is of a biophysical or 
nature, was found to pass through any gaseous or solid 


from the 
vital 


dielectric substances, modifying these in such a way 
as to render them perfectly conductive to electrical 
charges or currents of any voltage and intensity. This 


radiation would act at a distance of up to one meter, 
traversing, without any apparent diminution of in- 
tensity, both non-conductors and conductors, metals, for 
instance, up to 1.2 inches of lead. In fact, the sub- 
stance modified by the passage of the radiation becomes 
the exact equivalent of a thick and short metal bridge 
of negligible resistance. Being considerably more pene- 
trating than the most penetrating X-rays and gamma 
rays so far known, and exhibiting a striking difference 


of behavior from either, the rays newly discovered are 
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Two views of the 365-ton electric shovel, that bites off twelve tons at each mouthful . 


the foot, using a mixture of hydrochloric acid and am- 
monia to produce visible smoke representing air cur- 
rents, Chief Engineer Neeld discarded this in favor of 
a ventilating shaft in the middle of each tunnel, each 
shaft being divided into exhaust and supply compart- 
ments. Instead of attempting to drag air the entire 
length of the tunnel with a heavy expenditure of power 
for relatively unsatisfactory results, air will now be 
drawn only half way, then exhausted and replaced with 
a fresh current for the other half of the distance, in- 
creasing the fresh air supply from 280,000 to 500,000 
ecubie feet per minute. This will dilute the estimated 
amount of carbon monoxide from a maximum of 6 parts 
in 10,000 to 3 parts. Thus the air in the tunnels will 
probably contain carbon than on 
Fifth Avenue in New York during the busy hours. 

The shafts will be 12 by 36 feet, divided into three 
compartments. The center compartment, with a parti- 
tion in the center to give structural strength, will be 
for the exhaust. At the tunnel roof the compartment 
mouth will be turned toward the current of traflic by 
At the top of the shaft the exhaust com- 
lead to a plenum chamber from which 
e foul air, discharging it through 


monoxide gas 


less 


a short curve. 
partment will 
two fans will draw 
a stack, 

At either side of the exhaust compartment wiil be a 
supply duet down which fans will drive fresh air. 
Other tunnels have been provided with central ventilat- 
shafts, but their operation has not been 
In a tunnel designed for vehicular traffic 
would be impracticable to control the 


ing exhaust 
satisfactory. 
especially, it 


column of air coming from each half on account of the 
creat difference in resistance of the air moving with the 


The Biggest Shovel 
ENERAL principles and due caution make us ex- 
tremely wary about introducing anything to our 


readers as the “largest in the world” of its sort. Too 
often such a claim is made on insufficient facts; and 
again, too often it is correct at the moment when 


voiced, only to become out of date the next moment 
when some enterprising person produces another spec- 
imen of the variety under discussion, and surpassing 
the previous one in magnitude. 

Nevertheless, it seems that for a week or two at least 
it ought to be safe enough to refer to the excavating 
giant pictured as the largest in the world. Needless to 
say, it is electrically controlled. When we come to quote 
figures on it, it loses no jot of the imposing impression 
that one gets on first glance. Complete as pictured, it 
weighs 365 tons; and every time it comes up from its 
stroke with a full bucket it will have moved no less 
than twelve tons of dirt or rock. It represents consid- 
erable economy over the process of removing material 
by pick and shovel. 


Electric Conductivity and Bio-Physical 
Energy 

ey the Congress of Psychic Research recently held 
4 at Copenhagen, M. S. Youriévitch, of Paris, vice- 
president of the Institut Général Psychologique, gave 
a preliminary account of a series of startling experi- 
ments the results of which would seem to shed new 
and unexpected light on psychie activity as a whole. 
Continuing some earlier work commenced at the above 
institute with Eusapia Palladino (1905-1908), when the 


provisionally called Y-rays. Not even a_ provisional 
hypothesis as to their exact nature is put forth. 

In addition to their penetrating power and the con- 
ductivity produced on their way, Y-rays will through 
closed walls exert mechanical effects on light 
struck by them. All these phenomena haye a pulsat- 
ing character and sometimes take a minute or so to 
become apparent. Y-rays would seem to produce mole- 
cular dissociation in the metals or non-conductors 
traversed by them; they are confined within narrow 
bundles which to some extent are subject to the person's 


objects 


will; in fact, when several circuits are open to their 
action the person can at will select the one to be acted 
upon. Under certain conditions they will reflect light 
rays and, accordingly, become visible on the photo- 


graphic plate. The possible connection with “psychic 
photography” is immediately apparent. The person 
emitting Y-rays, according to Youriévitch’s results, ex- 
pends a great amount of muscular energy, as evidenced 
by the remarkable exhaustion felt after the experiment. 
Ergograph records, for instance, are after the test a 
fraction of their initial figure. 

It would seem to be of paramount importance for 
the investigation of psychic phenomena that the psychic 
energy operative in and producing physical 
effects, levitations, materializations, “apports,” ete., has 
been found to possess the same properties of conduc- 
tion, ete., as the Y-rays above described. Inasmuch as, 
for instance, all the discharging effects are incompara- 
bly more intense and more frequent in the dark than in 
full light, the fact that those psychic phenomena often 
are dependent on a more or less perfect darkness will 
be readily understood. 


séances 
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The ancient ferryboat “Skillypot” 


New suspension bridge which has replaced the old ferryboat 


From Horse-Driven Ferry to Steel Bridge 


The Story of the Development of the Rondout Creek Crossing 


amen | HE OPENING to traffie in 





May of last year, of the new 
suspension bridge over Rond- 
out Creek at Kingston on the 
Iludson, sealed the fate of 
the “Skillypot.”. But who or 
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what was the “Skillypot,” and what could 





the owner of such a name have to do with 
the opening by the New York State High- 
way Department of a bridge across one of 
the rivers that fall within its jurisdiction ? 
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DECK *% CABIN PLAN 


correct name of this historical craft was 
the “Riverside”; but we are also told that 
only the painter who traced the letters on 
the side of the boat knew her by tha 
name. The nickname “Skillypot” is a co: 
ruption of an old Duteh word whic! 
means tortoise, and her slow speed mac 
the name “Skillypot” seem particularl, 
appropriate. It appears that tourists also 
dubbed the old craft “The other side,” be 
eause more often than not when the, 








The “Skillypot,” at the time of its re 
tirement from service, was believed to be 
the ferryboat with the longest record of active operation 


in this country It is only the very old people to be 
found living in the district served by the new bridge, 
who can call to mind the time when the ancient ferry- 


boat was not in operation, 

There has been a ferry of some sort or other plying 
between Kingston and Sleightsburg, on the opposite side 
of the river, ever since this section of the country was 
settled by the early pioneers, and long before the revo- 
lutionary war. According to tradition the original 
charter was granted by the Royal Governor during the 
The earliest ferry was, of course, 


reign of Queen Anne 
Subse- 


operated by man-power and propelled by oars. 
quently, as traffic increased and the opposite sides of 
the Rondout Creek became more thickly settled, the 
need for the transportation of wagons and other horse- 
drawn vehicles arose, and the first chain-operated ferry 
was built. The chain-ferries of early times, and in 
later days for that matter, consisted of a flat-bottomed 
scow moved by means of a chain laid across the bed 
of the river, which passed over the deck of the scow, 
where it took a few turns around a windlass, by the 
turning of which the craft was moved slowly from 
bank to bank. The first ferry of this type was operated 
by man-power. As traflic increased this was replaced 
by a team of horses on a treadwheel connected to the 
drum over which the chain was found. 

When steam power became available, the curious 
little craft which forms the subject of our illustrations 
was built: and it will-be seen that in a very crude way 
it contained several of the elements of the large modern 
ferryboats which ply the Hudson at New York City. 
The two accompanying plans show the floor of the boat 
and its upper deck. The chain entered the hull below 
deck and passed through an enclosed wooden runway, 


in the center of which were a pair of cast-iron drums, 


Plans of the hull and deck 


the first elbow is the throttle valve with its handle 
“lagged,” or covered with a piece of leather for the 
henefit of the engineer. 

The clumsy crudity of these fittings carries every 

















The engineer’s “cab,” showing steam drum, throttle 
valve, etc. 


evidence of the antiquity of this interesting old craft. 
In addition to the seating capacity in the diminutive 
cabin, four benches were provided in the open, as 
shown in the deck and cabin plan. We are told that the 


reached the creek the “Skillypot” would 
be tied up at the opposite bank. Th: 
traveling public, and the motorist in particular, will re 
joice that Rondout Creek is now spanned by a handsonx 
bridge, and only the sentimentalist will feel a pang of 
regret*that the falling off of fares after the bridge was 
opened has caused the passing of one more of the old 
landmarks of the Hudson River Valley. 


Spectrophotoelectrical Sensitivity of 
Bournonite and Pyrargyrite 
\ HEN certain substances, for example, selenium, 
are exposed to light, their electrical resistance is 
greatly decreased and they are said to be photoelectri 
cally sensitive. 

It is not known what causes this change in resis 
tance, and the Bureau of Standards has been making 
a systematic study of the phenomenon, hoping to find 
the cause. In Scientific Paper No. 446, just issued 
it was shown that crystal structure is not the under 
lying cause of this phenomenon, which appears to reside 
within the chemical molecule. If this is the case, then 
the photoelectrical sensitivity of a compound should 
be different from that of its constituents, one or all of 
which may be photoelectrically sensitive. Fortunate) 
we find in nature two minerals which provide a means 
of testing this hypothesis. These minerals are proustite 
(Scientific Paper No. 412), which is a double sulfide 
of silver and arsenic, and pyrargyrite, which isa double 
sulfide of silver and of antimony, described in the 
present paper. 

In previous papers it was shown that antimony sul 
fide (Scientific Paper No. 398) and silver sulfide (Scien 
tific Papers Nos. 344 and 446) have a spectrophotoelec 
trical sensitivity peculiar to these two compounds, while 
the sulfides of copper, lead and arsenic are not at all 
photosensitive. The present investigation of bournon- 
ite (which is a compound of the sulfides of copper, 

lead and antimony) and of pyrargyrite) 





each formed with a spiral groove which was 
engaged by the chain. To secure sufficient 
friction and prevent the chain from slip- 
ping it was wound three times around the 
two drums, as is shown in our sketch of 
the engines and gear. Power was supplied 
hy a two-cylinder, high-pressure engine of 
830 horsepower, which drove the two drums 
through the curious train of gears shown 
in the picture. The engine and gears 
were placed on the floor of the boat on 
one side of the center, line, and steam was 
supplied by a locomotive boiler carried on 
the opposite side of the floor. On the 
upper floor were two deckhouses, in one 
of which the engineer was stationed, the 
other being a cabin for passengers, with 
a bench running down one side of it. 
Our view of the engineer’s room shows 








(which, as already stated, is a compound 
of the sulfides of silver and of antimony) 
shows that the photoelectrical sensitivity 
of these two compounds is entirely differ- 
ent from the constituents. This is in 
agreement with previous investigations on 
the absorption of light of different colors 
in which it was shown that the absorption 
bands of a compound is not the composite 
of the absorption bands of the constituent 
elements forming the compound. 

These investigations, therefore, show 
that the cause of photoelectrical sensitiv 
ity lies within the molecule, and is af 
fected by the atoms or groups of atoms 
within the molecule 

This latest work is described in Scien- 
tific Paper No. 451, which will be ready 
in a short time and may be obtained from 








the top of the steam drum, and the steam 
pipe connections running from this drum 
down to the engine below. Just beyond 


The 30-horsepower engine, the gearing, and the friction drums for engaging 


the chain 


the Superintendent of Documents, Wash- 
ington, D. C., at 10 cents a copy. 
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situated along rivers and lakes suffer from 





From Battleship to Floating 
Crane 


YT NDERGOING final acceptance tests in 
U the Navy Yard, Philadelphia, Pa., 
he U. S. Navy Craneship No. 1 presents 
me of the most unique and interesting 
results of modern naval construction. 
This craneship, the first of its kind in 
he history of shipbuilding, consists of 
1 mammoth electrically operated crane 
built on the hull of a dismantled battle- 
ship, the U. S. S. “Kearsarge.” The 
Kearsarge” was the fifth battleship built 
by the United States and was launched by 
he Newport News Shipbuilding Company 
t Newport News, Va., in 1899. She was 
n commission during the recent war, but 
ias long been obsolete. 

The crane proper consists of a_ steel 
structure resting on six sets of trucks, 
supported on double-flanged wheels, re- 
volving on a circular four-rail track 60 
feet in diameter. Two main hooks, each 
of 125 tons capacity when connected by 








vast hordes of moths, dragon flies, sand 
flies, ““Mormon flies,” and numerous other 
species which, usually, are grouped locally 
under the all-inclusive title of “bugs.” 

Keokuk, Iowa, has recently introduced a 
novel but scientific cure for this sort of 
thing. The pest is of course worse at 
night and in the neighborhood of lights. 
Keokuk has discovered that the attraction 
of the bright lights for insects is a mat- 
ter of wave-length; that it is greatest for 
the short waves near the violet end of the 
spectrum, and practically zero at the red 
end. Keokuk’s prevention method depends 
upon this fact. 

Electric globes are colored a light red 
by dipping for use in lunch rooms, dane- 
ing pavilions, bathing beaches, country- 
club houses, and street cars—which are 
the places where the pest is most active 
and most disagreeable. Illuminated with 
rose lights, the street cars run through the 
night entirely free of bugs, though these 
had previously been so plentiful as to in- 
terfere with traffic receipts. 








un equalizer bar and hook, give a maxi- 
mum capacity of 250 tons at a radius of 
101 feet; while an auxiliary hook of 40 
tons capacity operates on a track running 
between the main hooks and has a maxi- 
mum radius of 174 feet. The radius of the main hooks 
ean be varied only by raising and lowering the boom, 
or jib as it is called in this case. This is done by 
means of two screws, each operated by a 110-horse- 
power motor. The main hoists will lift the maximum 
load from a point 40 below the base of the crane to a 
point 108 feet above the base at a speed of 6 feet per 


rotates. 


minute, 

Many problems have been encountered and overcome 
in connection with the design and construction of the 
craneship, the crane of which was designed and built 
by the Wellman-Seaver-Morgan Company, of Cleve- 
land, Ohio; while plans for the alterations to the hull 
of the “Kearsarge”’ and the building of the cradle to 
support the jib when the crane is not being used, were 
ade by the Bureau of Construction and Repair at the 
Navy Department in Washington and the work carried 
nto execution by the Navy Yard, Philadelphia. 

The first serious problem encountered was that of 
nereasing the flotation and stability of the vessel. 
This was accomplished by removing the entire side 
rmor (which was later used in making a counter- 
balance for the crane) and by putting a bulge or blister, 
~) feet wide, on either side of the vessel for 75 per cent 
its length. The draft was in this way reduced to 
20 feet making it possible for the ship to go up the 
Potomac to the Navy Yard, 


The 60-foot, four-rail track, on which the 250-ton crane of the “Kearsarge” 
Note the massive trucks with double-flanged wheels, which carry 


the rotating mass of 2000 tons 


point over 40 feet above the deck, in case the vessel 
were rolling 25 degrees either side of the vertical, was 
ealculated to be 460.000 pounds. The tendency of the 
jib to jump out of the cradle, with the ship pitching, 
was taken into consideration, and provision for holding 
it in place was made in the hoisting gear by using solid 
screws instead of cables. The weight of the crane is 
so great that rivets could not furnish the necessary 
strength, and the Supporting angles to the vertical 
plates and bulkheads beneath it were welded to them 
as well as being riveted. 

Power is furnished for the propulsion of the vessel 
as well as for the operation of the crane by four Mosher 
water-tube boilers located in the forward boiler room. 
This is one-half of the original boiler installation. 

Coal will be used as fuel. The “Kearsarge’s” engines 
remain intact and are expected to give the vessel a 
speed of seven knots. The after boilers have been 
removed and turbo generators, 200 kilowatt, 230 volt, 
two in number, have been installed. These will furnish 
current to the eight operating motors. 


Night Lights without Insects 
7 VERY locality has its insect pest, which is more or 
4 less serious, according to the character of the sea- 


son and the identity of the insect. Especially towns 


The application of this principle, if not 
its actual discovery, was accidental. John 
Brazill found that his lunch-wagon busi- 
ness was drifting upon the rocks because 
the bugs prevented anybody from patronizing him in 
conifort after sunset. He reasoned that if he dimmed 
the lights in the wagon, the brighter lights outside would 
attract the insects away from his counters. So he 
wrapped all his lights in tissue paper, using what he 
happened to have about the place—which chanced to be 
red. Later he had the globes dipped in red. The idea 
gradually spread, and was tried out in sufficient varia- 
tions to prove that it was really the red lights, rather 
than anything in the way of mere relative dimness, 
that did the trick. 

Sensitive passengers complained about the too-bril- 
liant red color of the bug-procf lamps first installed on 
the street cars, and these were toned down to a delicate 
rose. This was found just as effective against the in- 
sects, and quite unobjectionable to the passengers. With 
the use of this artifice, Keokuk today finds night ex- 
actly the same as day, as regards the presence of bugs 
in the air. 


Determination of Carbon Monoxide 
ARBON monoxide may occur in many places and 
inhalation of that insidious gas is a frequent and 
widely distributed cause of poisoning, ranging in sever- 
ity from headache and inefficiency to unconsciousness 
and death, according to the Bureau of Mines. People 


are continually being affected 





Washington, if necessary, 





nd the stability was in 
creased to such an extent 
that, with the erane lifting 
maximum load directly 
abeam, there will be a list 
of but four degrees, 

One of the _ interesting 
features of the craneship is 
that the decks huve been re 
inforced forward and aft so 
as to be capable of support- 








The old battleship “Kearsarge” con- 
verted to a floating crane, capable of 
lifting 250 tons at a radius of 101 feet. 
She can transport two triple 16-inch 
gun turrets with their guns. 
side blisters to give stability and the 
massive saddle, astern, to carry the 
crane jib at sea 


Note the 











ing a 16-inch turret with 
three 16-inch guns installed, 
or an equivalent weight. Se 
curings have been provided. 
und it is expected that the 
crane will be able to go to 
sea loaded in this manner. 
While it will not be able to 
lift submarines clear of the 
water, it will be able to sup- 
port them while repairs are 
being made. Some idea of 
the size of the crane can be 
from the fact that 


is cal 


gained 
the revolving mass 
culated at approximately 
2000 tons. 
rotated any 
times in either direction, and 
through a complete circle in 
less than 12 minutes. 

The building of a cradle 
for the jib of the crane, so 
that there would be no dan- 
ger of it getting adrift in a 
seaway, was a difficult feat; 


This mass can be 
number of 








by carbon monoxide in the 
home, in garages, around gas 
and gasoline engines and 
blast-furnaces, in fighting 
fires, after blasting in mines 
and quarries, and after mine 
fires and explosions; in fact, 
everywhere there is the pos- 
sibility of an exposure to the 
products of combustion of 
carbonaceous fuels or prod- 
ucts. On the other hand, 
there are many 
ported where ill effects and 
accidents are wrongly at- 
tributed to carbon monoxide. 
Thus it is essential indeed 
for doctors, coroners, safety 
engineers, and first-aid men 
to be able to recognize this 
poisoning, not only as re- 
gards giving proper treat- 
ment, but to ensure just 
decisions on claims and to 
eliminate false illusions and 
complaints of workmen. A 
method which is believed to 
be particularly adapted to 
the determination of poison- 
ing by carbon monoxide is 
outlined in Serial 2356, “The 
tannic acid method for the 
quantitative determination of 
carbon monoxide in the 
blood,” which may be ob- 
tained from the Bureau of 
Mines, Washington, D. C., by 
anyone who is particularly 
interested in the subject. 


cases re- 








for the side thrust, at a 
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Lowering the tractor into 60 feet 
of water 





‘REAT step forward in submarine salvage 
was recently taken bv a sulvage corporation, 
in their experimental worl n Long Island 
Sound hich + lead to the recovery ¢ 
large pour the ships and cargoes which 
were lost through submarine t k durin 
iit izing that past salvage practice h been humpered 
by the dependence on surface devices, and because f the 
limit placed on the deptl t which divers could ork 
efficiently, Jesse W. Reno, of New York, developed the 
system described in the accompanying irticle vhich has 
just been subjected to a thorough demonstration test in 
about 60 feet of water in Long Island Sound near New 
York The system depends upon two principal working 
units: A submarine tractor which is lowered from the 
deck of a mother ship or lighter to the bottom of the 


under transmitted 


motor and 


ocean, where if+l able to move around 


electric power which drivés an electri endless 
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Salvaging an ex-Eagle gunboat from the bottom of Long Island Sound. This view shows everything set §nal lift. 


tractor belts: and open bottom, vertical, sub- 
pontoons which are attached to the 
the ship by means of hooks inserted 


drilled in the tractor. 


mersible 
sides of 


in holes its sides by 





The work in Long Island Sound was per- 
formed on the hull of Coast Guard Cutter 

‘Scully (illustrated), formerly one of the 
Eagle boats. She is 200 feet long, 25-foot beam and 18 
feet molded depth, with a displacement rating in commis- 
sion of 5OO tons. She was recently sold by the Coast 
Guard Service to be scrapped and, while in tow up the 
Sound, was sunk through carelessness in taking on water 
ballast As the position in which she sank made her a 
menace to navigation it was necessary to have her re- 


moved, The corporation undertook the work to prove the 


worth of the Reno system. 








NB RG SRM EE OT ET ET TE A 
A drill and reamer, operated by electric motor within the tractor to the right, 


drilling holes for the lifting hooks 


The tractor was taken to the scene of operations on the 
deck of a derrick lighter which was anchored over the 
position of the wreck. The tractor weighs 18 tons on the 

surface and is lowered to the 
~ bottom by the derrick whose low- 


ering cables are attached to a 
“tripod” arrangement of heavy 
chains secured to the top of the 
shell of the chamber (illus- 


Two men who form the 
the 
with air by 
tem as that used in 
This consists in the 
the curbon-dioxygen gas by pass 
ing the air through lime, 
and the the oxygen 
content from an oxygen tank 
taken down in the machine at 
the time it is lowered. The work- 
ing chamber is seven feet in 
and nine feet high in- 
contained buoy- 
about ten that 
weighs 


trated). 
crew of machine 


the 


ure sup 


plied sume SVs- 


submarines, 
removal of 


soda 


release of 


diameter 
and 
ancy of 
the tractor on the bottom 
about eight tons, 

Power is supplied through an 
leading the 
generator on the mother ship to 


side has a 


fons, so 


electric enble from 


the tractor. This cable contains 
four wires, two of which are 
telephone and two power. All the 
operations of the tractor are 


performed by one electric motor, 


which through gears and clutches 


drives the tractor belts, the drills 


have been filled with air; and the final supply is bei) two lin 


New Method of Salv by 


A Submarine Tractor Makes Possible If of § 


and the lowering drum. When lowered to the bo Sdiamete 
tractor rested on a firm sand bottom which the oy» ‘) tons di 
found to afford excellent traction. No difficulty sPety is al 
perienced in driving the tractor ahead or in reve ed, eit 
running one belt ahead and the other in reverse t bs 
chine was turned with ease in little more than its e hole: 
length. The tractor was put overboard sever: e@lustratec 
allow the men to become accustomed to its oper n # adjoin! 
then they were sent down to perform the actual rus over 

On ordinary bright days in not over 60 feet « toons W 
there is sufficient light for all operations, but on « l were |; 
and in deeper water light is supplied by mean ifted b 
powerful searchlights so placed on the outside f $1 are lo 
tractor that two of them may be trained on the oy» pier wate 





ut one time. When lowered the men found no ¢ s opened 
in bringing the tractor alongside the ship on ; ‘ Wis al 
parallel to the side and about four feet from Wve and y 


the drills and 
drill 


shifted to 
until the 


the side plates. Stuffing 


the drill sl ‘ Nn the vy 
were in cont: s tray 
prevent any Ik gebugh bue 
water through the apertures through which the drill sh@, but ju 
puss. The drilling is performed by means of a « thached 
tion drill and reamer head on the end of the drill » driven 
, 
+ 
t 
‘ 


power Was 
fed forward points 


boxes 


This head consists of a drill point one and one-ha 
in diameter followed up by a reamer which reams t 
five inches. The operators were 
put a hole through the plates in about nine minute 
drill was then removed and the tractor moved along 


to a diameter of 


position of the next hole. It was surprising how accut 
in this 


Wve 


thee operators could center the drill. To assist 
machine 


the drills we 


the 
and 
inch of 


that 
30 feet a minute 
than an 


geared so 


belts 
about 


tractor are 


slowly 
within less 


tered to the desired yx 


Some doubt has been expressed as to the stra oa PO 
could be put on the ordinary side plates of the sh sat 
test this a section of a ship side was made up of Fed over 
plates riveted together and these plates riveted to o1 nih 1 to 
ship channels or ribs. The section was taken to the t@r the to 
ing laboratory of Columbia University and put b ne tl 
hydraulie testing machine. Two holes were dri mm the b 
each of the upper and lower plates and a pair of log@hes the 
placed in each pair of holes. The plates used were ttons i 
eighths of an inch thick and stood a pull of more N abo 
31 tons per hook. As the plates of the ordinary t oper 
ship are half inch, or over, thick and the pontoons, 12 @cient to 
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ling 


set 


nal lift. 
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The eight pontoons have been attached by hooks to holes in the ship’s side, drilled by the tractor shown astern. They 


ly is heir) two lines of hose leading from the barge to the central pontoons, 


salt by Compressed Air 
ble Ik of Ships from Unprecedented Depths 


lute 
long 
in 


nove 


. ’ 


tr 


wit 


vere 
rierr'e 
lary 
ns, 





. 


a 
safe 
fs 
% 
ef 


eter and 35 feet long, have a lifting capacity of 
distributed over four hooks, an ample margin of 

sullowed. In the test no starting of the rivets was 
either in the lap of the plates or where riveted 
in the ship's sides were drilled in sets of four 

ed), a pair of holes being drilled on each side of 

ining ribs. This distributed the pull of the pon- 
er three ribs. Eight pontoons were used. The 
were taken to the scene of operations on a barge 


e launched overboard by a derrick. The pontoons 


(dl by a pair of bails placed at the top (illustrated) 

re lowered until the lower lip of the pontoon is 

iter, An air valve in the head of the pontoon 

ened, and as the pontoon was lowered the contained 

ullowed to escape. Leadiag down from the air 

.d within the pontoon is a pipe long enough so that 

e water rises to the bottom of this pipe sufficient 

trapped in the head of the pontoon to provide 

gh buoyancy to float the pontoon in a vertical posi- 
just awash. 

hed at the rear of the tractor is a winding drum 

ven by the motor. Round this drum are wound 

cables, the ends of which are attached to a float 

s buevyant enough to rise to the surface carrying 

a cht of the cables. While the tractor is drilling, 

is net attached, but when lowered to handle the 

Btoons buoy and tractor are lowered together. The 

rifetor is manouvered into position head on to the ship 

spi ectly in line with a set of holes. It is then backed 

om the side of the ship about 20 feet and the drum 

cot und, allowing the buoy to rise to the surface. The 

ffoons have welded down the side, from the line of flota- 

a point below the center line, a T rail. When the 

Nin fe at the surface one of the floating pontoons is 

fed over to the position of the buoy and an open dog, 

nf 1 to the buoy by a flexible connection, is dropped 

top of the rail. The operators are notified by 

e that they are connected and they start to haul 

e buoy. The dog. slides down the T rail till it 

he stop at the bottom. The tractor weighs about 


+ 





ns in the water, and the amount of trapped buoy- 
ibout two tons so that the weight of the tractor, 
perators continue to wind down on the drum, is 


to haul the pontoon to the bottom. The buoyancy 


in the head of the pontoon also maintains the 
pontoon in its original vertical position on 
its way down. 

The pontoons are attached to the sides of 
the ship by means of four large hooks (illus- 


trated), which are placed in the holes al- 
ready drilled. These hooks are suspended 
from an internal truss construction, placed just below the 
center of buoyancy of the pontoon and are individually 
suspended from adjusting levers modeled after a double 
tree and whiffle trees. The truss is riveted and welded 


to the complete periphery of the pontoon, thus distributing 
and enabling the pontoons to be built 
light material. Before the pontoons are placed 
the hooks are lashed to the lip, so that 


the strain of com- 
paratively 
in the water 
when the pontoon is advanced to position the hooks hang 


lower 
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Lowering a pontoon with its lifting 
hooks 


are hauled down an air hose is attached to 
After the pontoons 
lines 


Before they 
the valve in the head of each pontoon, 
are in place, air is forced down through 
and the water in the pontoons is displaced. The pontoons 
are filled in pairs, one pontoon on each the ship 
being filled at the same time. The pairs of pontoons are 
also filled alternately bow and stern so as to distribute the 
strain of the lift equally whole construction of 
the ship. The pair of pontoons attached to the center line 


these pipe 


side of 


over the 


of the shipeare left until the last and before these are 
filled all surface equipment is removed from over the 
position of the ship. This pair is manifolded, so that they 


are filled equally at the same time and as the buoyancy 
of this pair, taken in conjunction with the buoyancy of 
all the other pontoons, reaches the point where the dead- 


weight of the ship is overcome, the ship rises to the sur- 








against the sides of the ship. When the pontoon has been face. With the ship afloat the pontoons are lashed fore 
hauled down, the tractor is started and moves up to the and aft and transversely across the deck, making then 
side of the ship carrying the pontoon with it just as a practically an integral part of the ship. Tow lines are 
locomotive crane in a machine shop can move around (Continued on page 216) 

earrying heavy weights. A most [" QOPI ISS TT ® 


ingenious device is used to place 
the hooks in the holes. The trac- 
tor can be manoeuvered until the 
hooks are very close to the holes 
and then the operators bring into 
play a pair of thrust rods (illus- 


a. 





trated) which extend out from 
the tractor and which are con- 
trolled from within. They are 


provided with T-heads, which are 
used to move the hooks laterally 
and after they have been moved 
into line of the holes the thrust 
rods push the hooks forward into 
the No difficulty was ex- 
perienced in performing this 
operation, even though set 
of hooks and levers weighs more 
than a ton. With the hooks in 
place the pontoon is allowed to 
rise until the hooks stop its up- 
ward motion. The drum _ is 
further unwound and the buoy 
rises to the surface automatically 
disconnecting itself from the top 


holes. 


each 


5p SRY, TOL ET 


“a7 


of the rail. The tractor is then 

moved out from this position and E 
into line with the next set of kb 
holes, when the operation is re- Bs 


peated until all the pontoons are 
attached. 





The lifting hecho are engaged in the holes in vessel’s side by two T x ete 
thrust rods operated from within the tractor 
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Processing the Phonogré ph Record from the Wax Blank 
to the Finished Product 














the solution below the swivel, 
and a short end above the so 
lution and the swivel. At the 
ends of these rods in the solu 
tion are the wax disks. The 
object of the above arrange- 
ment is to have the disks 
maintain a continuous pendu 
lum motion in the solution to 
ensure even plating by keep- 
ing the electro-plating bath 
constantly stirred. This mo 
tion is produced by a_ rod 
which continuously 
back and forth. 
To explain how the small 
particles of copper are taken 


moves 





from copper plates or anodes 





The record-pressing room, with the two halves of a die in the foreground 


ey | NY industries guard their secrets with 

| greater thoroughness than the phonograph 
‘ industry. Every maker of records designs 
his own machinery, lays out his own elec- 
trical apparatus, and often uses special 








automatic machinery of his own invention. 
Each maker hopes, if he does not allow his feelings to 
go to the length of actual belief, that he has something 
better than his competitors. As a result, while the 
general procedure employed in making these records, 
iden:ical everywhere, has been put before 


and deposited on the wax 
disks would involve a_ scien- 
tific discussion of great length. It is sufficient to know 
that the action is due to the electric current plus the 
chemical action of the solution. ©The electric current, 
circulating through the anode bar and anodes, over and 
across to the wax disks hanging on the swivel arm, 
carries small particles of copper from the anodes and 
deposits them on the wax disks with such close adhe- 
mass over the face and in 


sion that they pile up in ; 
the grooves of the wax record. 
Great care is exercised in keeping up an even, con- 
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The recording machinery that makes the 
wax original 


produced the third copper matrix, termed the pressing 
The pressing matrix is used to press records 
The master matrix is carefully guarded. 
passing through these various 


matrix. 
for the trade. 

The product, after 
stages of manufacture, is ready for the press room. In 
this department there is a steam rolling-mill consisting 
of two or three steam-heated rollers. The composition 
entering into the finished records consists for the most 
part of shellac with certain portions of rotten stone 
and lampblack. These ingredients are carefully pul- 
verized and screened free from metal or other foreign 
The composition is placed in the hopper and 
heated, followed by a thorough mixing by 
the rolls until it attains a consistency 


Inatter, 





the readers of this and other journals 
photographs have never been published in 
connection with such an article. Through 
the kind offices of Mr. A. C. P. Russenn of 
Newark, N. J., an erpgineer on machinery 
for making not only phonograph records 
but music rolls as well, we are now per 
mitted to ciance behind the scenes in the 
phonograph plant 

The first step in the manufacture of a 
phonograph record is the making of orig 
inal wax disks which are about one-half 
er than the finished 


inch larger in diame 


record to be three 


produced, and abou 
quarters of an inch thick. These disks 
using a fairly seft com 


The original wax disks 


are formed b 
position of wax. 
machine, 


ure nluced on the recording 








somewhat stiffer than bread dough. Care 
is exercised to get a mixture that will 
produce a hard, glossy record impervious 
to slight changes of temperature. Records 
made from a mixture that is too soft 
would tend to warp. 

The mixture is now flattened out into 
strips by another set of heated rolls. Ree- 
tangcular strips about five inches wide and 
three-sixteenths of an inch thick are cut 
und sent to the press room. These strips 
are to be cut into smaller 
placed between dies consisting of two 
square steel plates into the faces of which 
round depressions have been turned, equal 
in depth to one-half of the thickness of 
the finished record plus the thickness of 
the copper matrix. A separate lipped ring 


pieces and 








which to all purposes is a phonograph ex 
cept that it is more delicate’in construc 
tion and that the action of the needle is 
reversed that is, instead of the needle 
falling into a groove, it is forced by the transmitting 
diaphragm into the soft wax of the plain surface, and 
plows its own groove 

Let us now consider the making of this first impres 
The recording room is so arranged that the best 
obtained. The recording machine is 


sion. 
results will he 
placed in a separate room and only the receiving horns 
project into the recording room. Special attention is 
given to the seating arrangements in the recording 
Seats for the orchestra are arranged in a 
semi-circle. Each chair differs in height to suit the 
needs of the individual instruments to be played, in 
vibrations will be most effective in 


room 


order that the air 
registering through to the diaphragm on the recorder 
In making vocal selections, special attention is given 
to distance 

The most important factor in the making of records 
is the first soft wax record or master. The impressions 
on the wax are very delicate and therefore the record 
used directly in produ ing other records. 
ut in what we 
The equipment 
rectangular tubs 


could not he 
Accordingly, the next step is carried « 


shall term the electrolytic department. 


in this department consists of large 
lined with lead and filled with a solution of the same 
general nature as that used for electrotyping. Sus 


pended from two round brass rods running across these 


tubs are anodes, 
of suspension consists of two wires hooked over the 
for the entire plate to be sub- 
Parallel with these bars and 


usually copper plates. The method 
rods, making it possible 
merged in the solution, 
midway between is another 
size, on which swivel connections, evenly spaced apart, 
Suspended vertically from each of these 
end hanging into 


round bar of the same 


are located 
swivels is a small rod with a long 


The recording room, with the artists carefully placed to give exactly the right 


effect, and the leader beating time 


tinuous flow of electric current. The humming of the 
brushes on the commutators of the generators tells the 
After an immersion of 
24 hours the wax record is covered with a coating or 
The copper sheet is stripped off with 


story of good or bad results. 


sheet of copper. 
the greatest care and the rough edges of the copper 
disks are trimmed off that portion which projects out- 
side and beyond the diameter of the wax disks. This 
disk, which is mounted on a stiff metal backing, be- 
comes the master matrix and from it reverse duplicates 
are produced. This master matrix is a “negative” 
that is to say, where the original wax record was de- 
pressed, this copper master matrix is raised, and so on. 
An impression from this mat- 


holds the matrix by its outer edge face up, 
so that when this ring is screwed down the 
matrix becomes a part of the half-mold. 

The complete die—mold plus matrix—is placed in the 
hydraulic press, the dies being warm and the stock 
pliable. As the two half dies are pressed together, the 
lump of stock is flattened until it flows to fill the entire 
opening plus a little that overflows, the latter forming a 
slight fin around the outside edge of the record midway 
of its thickness. Each record is subjected ta from 
10,000 to 20,000 pounds total pressure, The finished 
record is placed in a trimming lathe and the fin or 
overflow shaped off. After this process the record is 
tested on an ordinary phonograph. After tésting and 
packing the records are ready to go forth to the trade 
and the large and ever-growing public. 





rix, however, becomes a 


“positive” or right side up 

After coating the back and 
the edges of the master mat- 
rix with wax so that the cop 
per particles will cling only to 
that part which is not waxed, 
the master matrix is sus- 
pended in the plating solution 
manner as the 
After 24 


hours the thin deposited cop- 


in the same 


original wax disk. 


per coat is carefully stripped 
from the copper face of the 
master matrix. The new or 
second copper disk now pro- 
duced is called the mother 
matrix, and by treating the 











mother matrix the same as 
the master matrix there is 





A close-up view of the 


electroplating tank, with wax master suspended in it 
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Rust drops that seem alive 


Cell growth in rust vegetation 


Further samples of rust growth 


Photomicrographs showing characteristics of growth possessed by iron rust, as brought out by a recent German investigation 


How Iron Rust Grows 
By Dr. A. Gradenwitz 


TIVHE rust problem, on account of its enormous im- 
| portance in engineering practice, has been the sub- 
ject of an extraordinary number of investigations. 
Still, the innermost mechanism of the process had so 
fur escaped the attention of both scientists and en- 
gineers until Dr. Adolph Ackermann, of Berlin, studied 
this side of the problem from a decidedly new point 
of view. 

All methods so far used in this connection invariably 
examined aqueous solutions of the most varied sorts 
und concentrations with a view to ascertaining their 
influence on the rusting process under the most varied 
physical conditions. But in such investigation the sol- 
vent was always present in excess. Dr. Ackermann, 
however, worked with a minimum of solvent, using 
gaseous solutions from which minimal—in fact micro- 
scopic—amounts of solvent would be precipitated on 
particles to be examined. The forms and 
in this connection are not only of 


the iron 
processes observed 
nterest for the rust problems, but would seem to have 
i general chemical and physical and even a biological 
bearing. 

The method devised by Dr. Ackermann can be car- 
ried out with any microscope. When reducing the in- 
teracting forces to a minimum and only allowing the 
amount of water vapor actually required for starting 
the rusting process to act upon the iron, the micro- 
scope is bound to reveal the first and most transient 
alterations occurring in the shape of the iron. Having 
therefore spread out some iron filings on a glass plate, 
by means of a glass needle or the like he applied a 
minute drop of diluted acid, covering the whole with 
i. glued cover glass and thus placing the iron particles 
in an atmosphere of water vapor from which a pre- 
cipitate of iron hydroxide would separate in the most 
various forms. The most striking phenomena would 
occur at a temperature of about 15 degrees centigrade, 


the maximum admissible 


adjoining colloidal layer and a vacuole or nucleus. 
These minute drops will grow, spread out and divide 
in exactly the same manner as organic cells by simul- 
taneously rising partitions or transversal membranes 
Though data so far available are not sufficient to ascer- 
tain whether these analogies are only external morpho- 
logical phenomena or are due to an intimate agreement 
with organic processes, the evidence obtained by Dr. 
Ackermann would seem to warrant a closer investiga- 
tion of the case by workers in the biological field. A 
critical comparison should, for instance, be: made be- 
tween the threads and fibers of ferrous hydroxide, on 
the one hand, and those well known micro-organisms 
known as iron bacteria, on the other. In fact, these 
bacteria, which in connection with rust deposits are 
often observed in water supply pipes, show, from the 
point of view both of material and of form, remarkable 
analogies with the cell threads observed by Dr. Acker- 
mann. There is only one striking difference; iron bac- 
teria exclusively live in water, whereas these cell 
threads are immediately dissolved by water. However, 
the question arises in this connection, whether the 
morphological forces which in both cases and out of 
the same material show such a striking similarity of 
forms, are not in some way related to one another, the 
plasma in the case of iron bacteria possibly preventing 
the colloidal ferrous hydroxide from being dissolved 
by the water. Quite apart from a multitude of special 
problems connected with iron bacteria and which are 
likely to be solved in the light of Dr. Ackermann’s in- 
vestigations, the analogy of these strange forms with 
organie cells, on the one hand, and with Lehmann’s 
liquid crystals, on the other, are so remarkable that 
there has possibly been found a new link in the chain 
connecting the inorganic and organic worlds. 


Problems Relating to Saggars 
oS gpripre es are containers employed in manufactories 
of chinaware for holding plates, cups, saucers, etc., 


during the firing in the kiln. These containers are 


made of clay which must have consid@rable strength 
and be of good refractory quality. The Bureau of 
Standards is conducting a thorough investigation in- 
volving a geographical study of saggar clays to classify 
them according to their properties, and finally to see 
what may be done toward increasing the life of the 
saggar. So far as can be judged from the information 
obtained, about 90 different clays, or rather clays sold 
under approximately 90 different names, are being used 
for saggars in the United States. Samples of 52 dif- 
ferent clays, representing as well as could be judged 
all the important types, have been sent for and many 
of them have already reached the laboratory. These 
are being obtained in 200-pound lots from the users 
rather than from producers or dealers in order to 
eliminate uncertainties as to whether samples are rep- 
resentative of the commercial output of the mines or 
pits. Manufacturers are contributing these rather 
large samples from their stocks and prepaying the 
freight to Washington. This illustrates the whole- 
hearted manner in which industries are responding to 
the bureau’s calls for assistance and real cooperation 
in its investigations, 

In order to classify the saggar clays according to 
their properties, they are being subjected to the follow- 
ing tests: Water of plasticity, shrinkage, porosity, 
transverse strength, and burning behavior at five dif- 
ferent cones. Some work has been done upon all the 
clays received and in getting this work under way con- 
siderable attention has been given to details of test 
methods. 


How a Tree Tells the Story of 
Forest Fires 

LD blazes and forest burns tell of ages of trees 
with almost absolute accuracy. They always leave 
scars from which the forester or experienced woodsman 
ean count the annual growth of the tree to some later 
scar on to the present time. It is thus from the trees 
left standing which were only partially burned that the 
exact dates of great forest 





temperature being 17 degrees 
und the minimum tempera 
ture below which these phe- 
nomena ceased to occur, 12 
degrees centigrade. 
The forms and 
processes 
served in connection with 
ferrous hydroxide show 
striking analogies with phe- 
nomena which occur in or 
ganic nature. Flexible 
threads are produced, grow- 


morpho- 


logical thus ob- 


ing like organic fibers, shift- 
ing and moving about under 
external stimuli (variations 
of temperature). In fact, 
corre 


form 


even cell systems 
sponding in external 
and arrangement to organic 
cell threads are produced 
under certain 
Moreover, microscopic drops 
of ferrous hydroxide dis- 
solved in water show char 
otherwise = only 


conditions. 


acteristics 








Burned 17@ years ago (/744 AD) 


Tree fir st burned 
when 66 years old 


((744. A.D) ‘ 
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Burned (58 years age 
' 


Burned 148 years ago 






- fires in the long distant past 
have been ascertained or 
verified. The photograph 
shows a section of a pine 
tree which has braved these 
forest fires, one of them 178 
years ago, in 1744, when the 
tree was 66 years old. The 
next damage was 158 yeurs 
ago and the last burn was 
148 years ago. These three 
burns have left a dead side 
to the tree and have forced 
the growth to the opposite 
side, but two big lobes par- 
tially encircled the dead por- 
tion. In very old trees there 
will always have been some 
years of great drouth or 
“famine” among the _ tree 
kind when the year’s growth 
is almost nothing so that it 
is frequently necessary to 
use a microscope to deter- 
mine a ring of growth. The 
photograph and count of the 
rings of this tree were made 








observed in the case of or- 
ganic cells, exhibiting a solid 
or half-solid membrane, an 


Cross section of a tree 244 years old, which gives an accurate record of the forest fires to 
which it has been exposed 


by the Commission of Con- 
servation of Canada. 
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When We Paint Our House 


Some Observations About the Paint We Shall Use and What Goes Into It 





E LIVE in a world of color. All 
around us, the skies, the trees, the 
flowers, the birds of the air and the 
beasts of the field, the minerals in 
the earth, all possess distinctive col- 
ors. It was not strange that pre 
historic man sought to imitate the 





colors he saw in nature, by mixing 











eolored earths with a little water 
and smearing the mixture—probably the first type of 
paint made—over his face and body. The next step 
was to mix these pigments or colors with fat or grease, 
which gave a more lasting coating, to be removed only 
by thorough washing. From painting his own body, the 
prehistoric man derived the idea of painting his pos- 


sessions, the skins that he tanned, the crude clothing 
that he wore and the dwellings in which he lived At 
first his thought was to decorate, to color gaudily, but 


then he discovered that painting the leather shield, the 
wooden canoe or even the body itself served to protect 


By Ismar Ginsburg 


influences of all kinds, are what determine how long the 
paint will stick to the surface to which it has been 
upplied. Linseed oil produces films which giver the 
best results. For certain purposes the other oils, men- 
tioned above, may be used, and a certain proportion 
of them in admixture with linseed oil is permissible. 
Ilowever, it must be remembered that whatever is 
added to the paint to take the place of part of the lin- 
seed oil will surely detract from the wearing of the 
paint, and that while a certain amount can be added 
without any bad effects, too great a proportion will 
spoil the paint. A paint which does not contain the 
proper amount of a good grade of linseed oil or other 
drying oil will tend to peel off the surface, rather soon 
after it has been applied thereto. The linseed oil that 
is bought on the market is frequently adulterated with 
other oils, which detract from its quality and produce 
bad paints. The more important of these. adulterants 
are mineral oil, benzine, turpentine, rosin oil (also 
rosin itself), menhaden oil and other fish oils, and 
irious noen-drying vegetable oils, such as cotton seed 


oil, corn oil, ete. These oils are all generally cheaper 
than linseed oil. There is just one way of telling the 
quality of linseed oil, and that is by accurate chemical 


analysis, 


The Pigment 
rhe pigment gives color to the paint. It is either 


making white lead, in which the time element is reduced 
in a large measure, but it is the consensus of opinion 
that the pigments, produced by the shorter processes, 
ure not as good as that produced by the Dutch process. 
This process consists simply in allowing the fumes 
from dilute acetic acid or vinegar to act on bars of 
lead, placed in earthenware pots, buried in tan-bark, 
which ferments, producing heat and carbon dioxide. 

Much has been said about the poisonous qualities 
of white lead and the paints made from it. Recently, 
the labor circles of France and other European coun 
tries have been much concerned about this question, and 
in the recent meeting of the International Labor Con- 
gress at Geneva a resolution was passed barring the 
use of white lead in paints. It was pointed out that 
these paints are very poisonous and that the white lead 
pigment can be replaced to good advantage by other 
white pigments, and particularly by the new pigment, 
titanium white, which was developed commercially in 
Norway. It was claimed that this pigment is even 
better in covering power than white lead. 

There has been a great deal of uncalled-for propa 
ganda against the use of white lead because of its 
poisonous properties. It is of course true that white 
lead is poisonous, but so are a great many other sub 
stances which are in common daily use. If just the 
ordinary care is taken with paint, whether it contains 
white lead or not, there need be no fear of any poison 
ous or other deleterious effects on the 
system, Cleanliness is essential, and if 





it against the weather and other influences causing 
wear and tear 

At this point the real history of paint commences. 
The use of oil for mixing the pigments was natural 
development from the common application of the oil in 
anointing the body as a protection against the weather 
The first historical reference is of Egyptian origin 
and is concerned with varnish instead of pain hicl 
wus used on the wooden mummy cases 
These varnished cases, at least 2500 years 





old, can be seen in the museums. All 
incient peoples used some forms of var- 
nish, and-the surprsing fact is that these 
vurnishes were so well made as to last 
for 25 centuries in remarkably good con 
dition, From making and using varnish 
the next step was to make paint, as we 
know it today. By the thirteenth century, 
during the reign of Edward I in England, 
such a thing as a painter's bill was known. 
From that point on the development in 
paint making and use has been continuous 
until today the paint industry may be 
said to be one of the most highly special 
ized of all. human endeavor, 

Varnish is the logical predecessor of 
paint. In a varnish there are four dis 
tinct constituents, the vehicle, the thinner 
the drier and the resin or gum In a 
paint we find similarly the vehicle, the 
thinner, the drier, and instead of the 





care. 


VERY householder knows the paint problem as an ever-present 
Every householder has realized that paint presents two 
entirely independent aspects: that of color, and that of protection. 
Every householder knows that sometimes paint gives good service and 
that sometimes it doesn’t. Every householder, even, knows a little about 
the composition of paint—he knows that linseed oil, and turpentine, and 
white lead, and a few other things whose names are more or less familiar 
to him if their properties are not, go into the paint that goes on his porch, 
his roof, and his clapboards. 
Every householder would profit by greater knowledge of paints, paint 
structure, painting technique, and painting technology. 
article, of course, is not exhaustive of a subject which could be strung 
out into a very fat book without any waste of space; but it contains much ave endian sillew and chien sella. 
that should be of interest and value to the householder, and to anybody 
else who has to do, in a lay capacity, with paints. 
able supplement to Professor Record’s more general article on house- green is the best green pigment. Paints 


building, in our F ebruary issue. 


THE Epiror. 


The present 


It affords an admir- 


the ordinary rules of hygiene are followed, 
for example, if the hands are washed be- 
fore eating, after handling white lead 
paint, the painter will not be poisoned. 
Prohibition of the use of white lead be- 
cause some painters are not cleanly and 
are prone to practices which promote the 
assimilation of white lead into their sys 
tems is not only unjust but savors of 
catering to special interests. 

We have already mentioned the im 
portant white pigments. There are numer 
ous colored pigments, most of which are 
of mineral origin, as has been mentioned 
before. The principal yellow pigments 


Good yellow paint is always made with 
one or the other of these pigments. Chrome 


made with Paris green are not very satis 
factory. Most blue paints contain Prus 
sian or Chinese blue or ultramarine. The 

















resin, the pigment. A varnish can be 
made into a varnish-paint or enamel by 
simply mixing a certain amount of pigment or coloring 


matter with the former. The natural color of varnish 
is amber, and it is interesting to learn that the name, 
varnish, is derived from the name of a_ beautiful 
Grecian woman, first Queen of the Macedonians, known 


as Berenice, whose hair was amber in color. 


The Vehicle 

In both paint and varnish there is what is called the 
vehicle. This is an oil which POSSeSSes the property 
of drying or hardening and being converted into a 
solid substance on exposure to the air. The quality of 
the paint or varnish, its ability to withstand wear and 
tear and the influences of the weather depend to an 
important measure on the nature of the oil used as a 
vehicle. The first oil used for this purpose, and up to 
the present day still the best and most popular is lin- 
seed oil. This oil is extracted from the seeds of the 
flax plant, that wonderful plant, which produces both 
a most valuable oil and a highly prized textile fiber, 
linen. With the usual irony of nature, this plant must 
be. grown either to produce good linseed oil or good 
linen, both conditions being impossible of atiainment 
at one and the same time 

Linseed oil, and the other drying oils, which have 
come into general use during the past decade or so, 
such as China wood oil or tung oil, all absorb oxygen 
from the air and change from the liquid into the solid 
condition. In doing so they form a continuous film, 
which binds together the various constituents of the 
paint or varnish, holding together in a fast, homoge 
neous union the fine particles of the pigment The 
tenacity of this film of oil, which is a mere fraction 
of an inch in thickness, its resistance to wearing 


mineral matter or organic dyestuffs. By far the great- 
est proportion of pigments used in paint making are 
mineral in origin, used either in the form in which they 
are found in the earth, or else first purified or manu- 
factured by complicated chemical processes into other 
pigments. The quality of the pigment is also important 
in determining the wearing properties of the paint. 
The choice of the proper pigments is also essential to 
the attainment of good results with the paint. A poor 
pigment just like a poor vehicle means a poor paint. 

Probably the most important of all pigments are the 
white colors, There were just three of these white 
pigments in general use up to rather recently. These 
were white lead and the different forms of white lead 
substitutes, zine white and lithopone, which is a mix- 
ture of zine sulfide and barium sulfate. Another white 
pigment has been added to the list. This is called 
titanium white, and is an oxide of titanium. The 
manufacture and use of titanium white is a European 
development, having been given particular attention in 
Norway, France and several other continental countries. 
It is claimed that the pigment is superior in many ways 
to the other white pigments, 


Poisoning by Lead 

White lead is still the most important pigment used 
in the manufacture of paints. It was known as far 
back as the fifteenth century, according to a manuscript 
found in Bologna, Italy. The best quality of white 
lead is made by the slow process, known also as the 
Dutch process. The time consumed in the manufacture 
in accordance with the Dutch process is really consider- 
able, and hence the cost of the pigment is correspond- 
ingly high. There are a number of other processes of 


most important red pigments are the iron 
oxides, the ochres and umbers. Their colors are not 
very striking, but they are cheap and while not abso 
lutely permanent, they give valuable paints. Vermilion 
gives a very brilliant red paint. A large number of 
fine reds are made from organic dyes, some of which 
are very fast to light, but most of which do not pos- 
sess great hiding power. Red lead is the pigment that 
is used in making red paint for coating iron and steel. 
Almost all structural steel work now-a-days is painted 
red with this kind of paint. The black pigments are 
all forms of carbon. The most important varieties are 
bone-black or ivory black, lampblack, carbon black and 
graphite. Bone-black is made by calcining bones in the 
absence of air. Lampblack is made by burning oil in 
the absence of sufficient air for complete combustion, 
while carbon black is manufactured in the same man 
ner, natural gas being used in the place of oil. Graphite 
is a natural mineral. 


The Thinner 

We have described the vehicle and the pigment, 
those two constituents of a paint which determine its 
quality, the longevity of coatings made with it and the 
ability that it possesses of covering and protecting sur- 
face and hiding the original color of the same. There 
is still another important constituent of paint, which 
is added merely for the assistance that it renders in 
the application of the paint, and that is the thinner. 
Paints made just with pigment and oil will not flow 
freely from the brush; they must be diluted with a 
thinner. The best thinner is oil of turpentine, but 
many other solvents, derived from petroleum or coal 
tar, are used, such as benzine, benzol, naphtha, ete. 

(Continued on page 216) 
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The untouched site of the Tieton Dam, and the place which the finished structure will occupy in the gorge 


Digging from Below, Up 


A Dam-Construction Problem Involving a Deep and Narrow Trench in Treacherous Ground 





N the State of Washington, the most north- 
ern of the Pacific Coast States, the Cas- 
cade Mountains divide the country into 
two slopes. Both the eastern and west- 
ern, however, drain into the Pacific Ocean. 
Ilowever, the Cascade Mountains succeed 

in withdrawing from the prevailing westerly winds 

much of their moisture, so that as a result the land 








ae 











on the east suffers more or less from a diminished 
supply of water. The problem is then presented of 
storing the water carried by certain mountain streams 
and using it at the most opportune times. The Tieton 
River is a stream formed by the junction of two forks 
Which include Tieton Peak between them. At a point 
on this river, 26 miles from the nearest railroad station 
ut Naches and in the Mount Ranier National Forest, 
a considerable storage dam is being constructed. Mount 
Rainier itself is not far distant, but its ice cap, 14,526 
feet above the sen, is really on the west side of the 
Caseades and further to the north. 

The height of the dam above the lowest surface point 
of the site will be 220 feet. But the foundation or 
lowest part of the structure reaches down 100 feet 
below the bottom of the canyon, 
the under surface of the core 


In consequence, from 


By J. F. Springer 


nature of a natural ridge or hill, with broad base and 
sloping sides. There are several varieties of such dams. 
Those in which the filling consists largely of fine ma- 
terial which is pumped into place constitute one variety. 
The Gatun Dam at Panama is perhaps the most notable 
instance. The present Tieton Dam will be another. 
Then there is the rock-fill dam which is a new variety 
and is being developed in the West. The oldest of all 
is the dam filled with earth and perhaps a certain 
amount of rock. 

This type of dam is quite old. Such structures have 
been constructed in India and Ceylon from very ancient 
times. In the Madras Presidency in India there are 
some 53,000 such dams having a total length of 30,000 
miles. However, the conditions at the site of Tieton 
Dam are severe and the design is quite modern. 

The concrete core wall has a thickness of five feet 
in the subsurface portion. Above the surface the wall 
will taper to a thickness of one foot at the top. No 
reinforcement goes into the trench portion; but a good 
deal of reinforcement is demanded for the upper part. 
Although this structure is 900 feet long, there are no 
expansion joints. 

The excavation of the trench is really a remarkable 


The procedure borrows something from the method 
of mining known as stoping. In the present case, the 
following plan is being followed. Three principal shafts 
are sunk down through the soil and rock to bed-rock. 
At the bottom of each shaft an excavation known as 
a sump is provided as a catch-basin from which all 
water which would otherwise obstruct excavation may 
be pumped. Suitable pumps are installed and prt to 
work. Horizontal or approximately horizontal excava- 
tions are made from the shaft at two diametrically 
opposite points. These follow the line of the trench 
and are called drifts. The drifts are made six feet 
high and of the full width of the desired trench, five 
feet. Nowhere is such a drift made less than five feet 
deep, and the depth runs up to as much as 30 feet 
The point forever in mind for the bottom of the trench 
is that the core wall should have absolutely reliable. 
bed-rock under it. In the case of any shaft, the lower 
drift will after a time be completed, The next step 
is to excavate a second drift higher up. This will form 
a kind of second story. Enough material is left in place 
to form the floor of one drift and the ceiling of the 
Mine cars are used in the lower drift to run 
The “spoil,” as the material 
obtained by excavating is 
called, is run down to the 


other. 
to and from the shaft. 





wall to the crest of the dam [ 
will be about 320 feet The 
length of the dam along the 
crest will be 900 feet. 

There are some noteworthy 
features about this dam. 
One is the core wall which 
will be a_ solid concrete 
structure standing on bed 
rock underneath the dam 
and rising three feet above 
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through holes cut 
through the roof of the lower 
drift. This material is 
taken to the shaft and then 
hoisted out and dumped. 
The shovel is scarcely needed 
for the upper drifts, as these 
are constructed at higher 
and higher levels. When two 
drifts, one above the other, 


ears 


a have been completed to the 





the crest. It will stand in 
a trench which cuts across 
the canyon. The bottom of 
this trench varies from 
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proper points, the lower one 
is filled up with concrete, 
and this much of the core 
wall is finished and in place. 








point to point. Roughly, it 
follows the V of the canyon ; 
but, as already indicated, it 
dips down 100 feet below the canyon surface. The 
method of excavating the rock and earth and the mode 
of filling in the concrete in the subsurface part are 
both notable. A second feature associated with the 
work is the dam itself. This will be an earth-and-rock 
structure. A typical section shows the base with a 
width of about five times the height. That is to say, 
the upstream slope has an inclination determined as 
1 on 8 and the downstream slope an inclination of 
1 on 2. The angles of the two slopes may readily 
be ascertained from a trigonometric table of nat- 
ural tangents by noting the angles corresponding to 
0.3333 and 0.5000. The result of piling earth and rock 


in this manner is to provide an obstruction of the 


piece of work. This affair is, as already indicated, 
five feet wide and 900 long. The depth varies from 
five feet on the west side to 100 feet at the bottom 
of the canyon and to 35 feet at the eastern end. There 
is a great deal of the length that is quite deep. The 
problem of excavating it is a considerable one. The 
very fact of going to such depths is to be interpreted 
as meaning unreliable rock. In other words, the trench 
could not simply be dug and no severe attention paid 
to the maintenance of the side walls. By the use of 
timber or steel sheet piling and of much bracing it is 
possible that the work could be done. But 100 feet is 
quite a height of side wall to maintain. An entirely 
different method has been adopted. 


Typical section of the Tieton Dam, according to the plans of the engineers This concrete is placed by 


means of cars which run on 
tracks in the upper drift. The procedure of excavating 
a higher drift, dropping the spoil through holes in the 
floor and later concreting the drift below is now re 
peated. In this way the core wall is put in a portion at 
a time. The base of the wall is thus in plece before 
the excavation is made for the upper part. In fact, the 
excavation is made from below up and the concrete 
follows in due course. The foregoing is the plan. As 
to how the plan is working in the process of being ear- 
ried out, one may note what one of the construction 
engineers of the United States Reclamation Service 
says: “Considerable loose and swelling ground is being 
encountered, together with large quantities of water, 
and the work is very difficult in the section immediately 








186 


SCIENTIFIC AMERICAN 


MARCH, 1923 


wonderment which is felt in other parts 





below the river. However, the method is 
working out very satisfactorily and is the 
only one thought practicable, considering 
the deep excavations required and the 
nature of the material encountered, as 
it would be almost inipossible to shore up 
un open trench to such extreme depths.” 
The embankment is to be a hydraulic 
fill blanketed with a triple layer of rock. 
That is to say, there will be the great 
core wall reaching down to and into 
bed-rock and rising to a level a little 
above the crest. Then there will be the 
earth fill put in on each side to form 
un embankment. These embankments will 
have steeper slopes than those of the 
finished dam, since the triple rock layers 


h thicker at the base than at 


re muecet 
und near the crest. Such a dam is quite 
i modern affair and differs doubtless very 
much from the ancient embankment dams 

ll! existent in the India-Ceylon regions 
The precise interior design of these archaik 
uffairs is probably largely a matter of 
conjecture That they have sur ed i 
testimony to the character of con 


ceptions put into effect. In Cevlon thers 








of the world. That is because we have 
always had the house-mover with us; and 
in the earlier days of our history, when 
so large a proportion of the buildings 
were of wood, it was a comparatively 
simple matter to jack up a house from its 
foundations and roll it across the street, 
or through the full length of the street 
for that matter, to its new site. 

Of late years the art of house-moving 
has developed to the point where a good 
firm does not hesitate to move buildings 
whose heights run into many stories, and 
weights to several thousand tons. The 
building shown in our illustrations is the 
Roman Catholic Church of St. Nicholas, 
situated on East Ohio Street, Pittsburgh, 
Pa. It became necessary to move the 
building back from its original founda- 
tions, and since it abutted against a steep 
hillside, the contractor was first obliged 
to excavate about 3000 cubic yards of 
earth before the structure could be moved 
the desired 20 feet. The church is built 
entirely of brick and has no framework 
of any kind. It measures 110 feet in 
length by 65 feet in width, and it will be 








is a reservoir or tank having a cireuw 
ference of some 40 miles dating from A. TD ans —T os : ‘ P noted that there are heavy towers flank- 
160 iin tints tx Getuned te oth Genhenl This church, weighing 3200 tons, was raised from its foundation and moved ae ie Geet apie Se outed af 
| s Tt N ormer ) emn .- ‘ . . . . . . . ing > a" "i 2. > 4} '4 

hi ank i Men a back 20 feet, without a crack appearing in the wall paintings or mosaics, a. ae cia to id -all 
ment 12 miles in length. The spillway and without interruption of the services the roof Is carried by the outside walls, 


was of stone. Then there is the Cauvery- 
pauk Tank which has been in service some four or five 


Ss 


centuries, The embankment is 3% miles long and 
revetted on the water side by a stone wall and pro- 
tected on the dry side by turf. But there is probably 
no core wall and apparently none has been needed. 
llowever, at the site in Washington the conditions are 
very severe, 

To fill in the great embankment is a_ considera- 
ble job. Two borrow pits, one above and one below 
ihe dam, are to furnish the bulk of the material. 
The pit above will be the one put under the greater 
demand, because it is on this side of the great core 
that the gentler slope is to be, and therefore the 
larger amount of material. A 100-ton electric shovel 
is the dependence here and a smaller shovel at the 
other pit, this one being operated by compressed air. 
Narrow gage railways will supply the means of trans- 
portation. No less than eight steam locomotives and 
75 dump cars are to be used in this work. The tracks 
from the pits must deliver material up to various levels, 
because of the sloping faces of the dam. The plan is to 
bring the tracks on to the two slopes on trestles whose 
elevations will increase in steps of about 30 feet. The 
material will be dumped from the trestles and then 
operated upon by hydraulic giants. There will thus be 
formed a kind of central pool with the core wall 
dividing it into two parts. A pump is to be located in 
that part of the pool that is on the downstream side 
of the core wall. Its duty will be centered on a pump- 
ing mixture of clay and water to the upper side of the 
wall with the object of there constructing a bank of 
clay against the upstream side. The removal of clay 
from the downstream side will result in leaving an 
excess of sand. The plan contemplates, next the up- 
stream face of the core wall, a bank wide at the bottom 
and narrowing to nothing near the summit of the wall. 
This material is to consist of grains that will pass a 
100-mesh sieve. The idea is to shut the water off from 
what is the equivalent of a big dam consisting of the 
core wall and this embankment back of it. This struc- 
ture is then a kind of inner dam. The remainder of 
the earthy material on the upstream side is to consist 
of grains and lumps running 


to pass. This part of the great dam will be constructed 
in the rock on the western, or steeper, side of the 
canyon. The overflow lip will have a length of 420 
feet and there will be six drum gates, 65 feet long and 
S feet high. Under normal conditions, the capacity of 
the spillway will be sufficient to pass 30,000 cubic feet 
of water per second. But, if the water rises to excep- 
tional heights and threatens to overtop the main dam, 
then the capacity will rise to 50,000 second-feet. The 
discharge of this spillway will be through a concrete 
conduit down the steep side of the canyon into a pool 
well removed from the downstream toe of the dam. 
When this dam goes into service, it will impound a 
large body of water which will be held in a reservoir 
to supply the dependent district with a fair supply at 


the times desired. 


Measuring the Tractor’s Performance 

_— measure the efficiency of the tractor under actual 

working conditions is the purpose of a_ box-like 
device known as the hydraulic dynamometer. This 
measures draw-bar pull, depth of furrow, ete., record- 
ing these facts on a drum of paper. There is an oil 
evlinder at one end of the draw-bar connecting tractor 
ind plow. The pressure in this cylinder is proportional 
to the pull. This pressure is carried to the recording 
drum through an armored tube. The drum is revolved 
by connection to a wheel trailed over the ground. Time 
check marks are made on the paper at regular intervals 
and there are other check marks for the revolutions of 
the two rear wheels of the tractor so that any wheel 
slippage is recorded. Two other pencils record the 
exact depth of plowing of the two outside bottoms. 
This is accomplished by means of curved steel rods 
trailing on the ground alongside of the bettoms, bent to 
form bell cranks which connect with the two pencils, 


Moving a Church of 3200 Tons 
HE American house-mover is justly celebrated for 
some of the extraordinary feats which he has ac- 
complished. Yet it is a fact that such difficult jobs as 
that shown in our illustrations do not excite in us the 


and by eight columns, four on each side of 
the nave, in the interior. The altar, the sacristy, and 
the walls and arches of the church are richly decorated, 
and the windows are filled with art glass. When we 
bear in mind that the weight of the building is 3200 
tons, and that this load had to be moved without any 
cracking of the walls, or any defacement of the decora- 
tions, it will be understood that here was a task calling 
for a very nice adjustment of the building upon the 
heavy cribwork upon which it was moved, 

The first job was to transfer the weight of the build- 
ing from its foundations to 12 “running timbers,” each 
measuring 14”x16” in section. These main timbers 
earried other cross timbers, also measuring 14”x16”, 
and upon these were placed groups of 8” steel I-beams 
upon which the load of the brick walls rested directly. 
The groups of I-beams were spaced about 3’ center to 
center. 

When this transfer of the load was completed, the 
building was raised bodily through a height of 8’ 6” by 
means of several hundred jacks, placed under the 
14”x16” “running timbers,” twelve lines of cribbing 
built up of 6”x8” timbers being carried up under the 
whole structure as the lift proceeded. When the church 
had been lifted through the full height, 85-pound steel 
rails were laid in pairs upon the lines of cribbing. Upon 
the rails were placed nests of 3” steel rollers, and 
between the rollers and the timbers were arranged half- 
inch steel bearing plates, and 4-inch oak packing pieces. 
The lifting jacks were then released and the load of 
the building was taken by the rollers and steel rails. 
The moving of the church 20 feet back from its original 
position was done by ten jacks, which bore against the 
enas of the “running timbers,” the foot of the jacks 
pressing against a short length of timber, which was 
anchored by chains to the rails, as illustrated. The 
jacks were operated by hand, and the church was 
moved to its new position in eighteen hours’ time. 

The building was then transferred to vertical jacks, 
and the final accurate leveling was done by the 
engineers. Then the new walls were built up on the 
new site, the structure was under-pinned, and the 
“running timbers,” jacks, ete., were removed. The work 

was done without any crack- 





from 1%-inch size to S80- 
mesh, Similar material is 
to form the downstream 
earthy embankment. When 
these embankments of earthy 
material are properly § in 
place, their blankets or pro- 
tective coverings of rocky 
material are to be laid on. 
Each consists of three lay- 
ers, the steeper blanket lay- 
ers on the downstream face 
heing perhaps heavier than 
their counterparts on the up- 
stream face. 

tut some dams need pro- 
tection against water flowing 
over their crests, particular- 








ing or other damage. 

In view of the difficulty of 
the work, it would have been 
the natural thing to close 
the church during these op- 
erations; but such was the 
confidence of the contrac- 
tors and the clergy that 
the doors of St. Nicholas 
remained continually open. 
There was no interruption in 
the use of the building, the 
lighting, heating, and san- 
itary conveniences _ being 
maintained, and the services 
carried on as usual. We are 
indebted to John Eichleay, 
Jr., who carried out the 
work, for the photographs 








ly dams of this type So 
then a spillway is necessary 
to permit the excess water 


This shows the cribbing on which the church pictured above was supported, and the steel rails and and details which are here 
screw-jacks by means of which it was pushed back to its new position 


presented. 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 




















Cooking four dishes over a fire that 
would ordinarily serve for only one 


The Four-Story Saucepan 

URING the past five years there has 

been extraordinary inventive activ- 
ity in Germany, in the direction of 
household economies and utilities. 
Throughout this period the average Ger- 
mun household has been in pretty sore 
straits to make both ends meet, and has 
been driven to every possible expedient 
for saving. And not alone have German 
inventors German 
housewives in the most obvious econo- 
mies of the home, but they have gone 
further, and given the housewife real 
technical aid in effecting economies that 
are not usually attempted on a domestic 


cooperated with 


scale, 

Take the matter of fuel, for instance. 
There is a difference between prudent 
and extravagant use of fuel which every 
good housewife knows; but after she 
has once achieved that difference, it is 
seldom indeed that she ever goes 
further, and attempts the scientific 
utilization of every last calory of the 
potential fuel value of her fire. But in 
Germany today, fuels of all sorts are 
among the things that have scored the 
most calamitous rise in price. Accord- 
ingly it has become very much the thing 
for the German home to be equipped 
with stoves and cooking utensils that 
represent the last word in the endeavor 
to make two heat units work where, be- 
fore, one worked and one went to waste. 

The four-story steaming vessel of 
which we present two views—one as- 
sembled in use, and one dismantled to 
show construction—is a case in point. 
With the heat which would ordinarily 
be devoted to cooking the contents of a 
single vessel, plus that which would 
ordinarily escape into the atmosphere 
around the sides of such vessel, the con- 
tents of the three lower receptacles are 
cooked, while in the upper one enough 

















Nozzle with double jet, used for clean- 
ing automobile engines with a blast of 
kerosene and air 


temperature is still left to bring water 
almost to a boil. The fundamental ex- 
travagance, not so much of our stoves 
as of our way of applying their heat to 
our cooking utensils, is admirably illus- 
trated by the success of this simple as- 
sembly in doing what is claimed for it. 


Utilization of Gas 

N *onnection with the convention of 

the American Gas Association held at 
Atlantie City during the week of October 
25, the Bureau of Standards had an ex- 
hibit which attracted a great deal of 
attention. In this exhibit the principal 
gas publications of the Bureau were 
shown as well as other publications that 
might be of interest to gas engineers, A 
demonstration illustrating the results of 
improvements in burner design appeared 
to excite special interest. In this con- 
nection an ordinary burner and beside it 
one of improved design were shown. The 
burner testing apparatus of the Bureau 
was also on exhibit and frequent demon- 
strations were made showing the opera- 
tion of burners under various conditions, 
The value of this apparatus, which has 
been developed at the Bureau of Stand- 
ards, was so apparent that the utiliza- 
tion department of one of the largest 
gas companies recently had two of their 
engineers visit the laboratories to in- 
vestigate in more detail the operation 


Automatic Insertion of Carbon 
Sheets 

MACHINE developed by a New York 

man assembles by mechanical means 
the papers and carbons used by a typist 
in writing letters and effects a great 
saving in time and labor. The device is 
a cabinet of pressed steel having a num- 
ber of compartments for containing sup- 
plies of paper and carbon sheets. By 
operating a lever the paper and carbon 
sheets are fed out of the compartments 
and collated in proper order ready for 
insertion in the typewriter. After typing 
the carbons are deposited on a cardboard 
tray under * hinged cover on top of the 
cabinet. W  »* a supply of carbons in a 
compartment is exhausted the empty 
tray is exchanged for a full one. This 
arrangement equalizes the wear on the 
carbons as the top sheet of a pile of 
sarbons in a compartment will be the 
bottom sheet the next time the com- 
partment is refilled. 


An Artificial Stomach of Glass 
N instrument made to simulate the 
action of the stomach in combina- 

tion with the proper chemicals is being 
tested by the Department of Agriculture. 
The proteins to be tested, those from 
beans, for example, are placed in glass 
containers in a dilute solution of hydro- 

















The structural arrangements of the four-story saucepan 


of the apparatus with a view to installing 
similar equipment in the laboratory of 
the gas company. 

It is believed that the exhibit served 
greatly to increase interest in the Bu- 
reau’s work on the better utilization of 
gas, and a number of appliance manu- 
facturers have expressed their desire to 
assist the Bureau in every way possible. 
Over 60 manufacturers and engineers 
have been supplied with publications 
dealing with gas appliances. 


Blowing Dirty Engines Clean 

DEVICE for cleaning grease, oil and 

dust from automobile motors or 
other sorts of machinery has been re- 
cently developed by a Chicago manu- 
facturer. The device consists of a nozzle 
with a double jet and in use is at- 
tached to the tire air-chuck on the com- 
pressed air line and the kerosene hose is 
placed in a can of kerosene. By screw- 
ing up the thumb nut on the air-chuck 
line the air is released and the kerosene 
is sucked up. The cleaner operates on 
the injector principle and a_ powerful 
spray of kerosene is thrown against the 
motor and quickly cleans off all the dirt 
and grease. By turning the knurled ring 
where the spout joins the cleaner body 
the flow of kerosene is regulated. After 
the motor surface is cleaned the kero- 
sene is shut off and the motor is then 
dried with the air. The air is shut off 
by releasing the thumb nut. 


chloric acid. The proper quantity of 
pepsin is added, and the mixture is 
placed in a heater where the temperature 
is kept at the same point as that of the 
human stomach. After a number of 
hours the contents of the container are 
analyzed. The digestive effect is mea- 
sured by the ratio of what is known as 
amino-nitrogen to total nitrogen. By 
running through cooked and uncooked 
protein from beans it is possible to de- 
termine which is more easily acted upon 
by the chemicals, and consequently by 
the stomach itself. After the food has 
been acted upon by the pepsin and hy- 
drochlorie acid, it is treated with trypsin 
and a dilute alkaline solution, as nearly 
as possible like the digestive juices found 
in the small intestine. This second proc 
ess tells the investigator what the prob- 
able digestive action of any particular 
food will be in the intestines. 


Radio for the Plant Telephone 
System 

O most of us the word “telephone” 

has but the one connotation — the 
public service system that spreads its 
network of wires throughout the city 
and makes it possible for us to sit at 
our desks and do business with the whole 
world by word of mouth. But in many 
large business establishments and fac- 
tories there is, in addition, the house 

















Bringing carbon and paper together 
with a minimum of effort 


telephone system, quite independent of 
the other in ownership and operation, 
and even in its manner of doing its work. 
This system is really nothing but an 
extension of the speaking-tube idea, 
which may borrow the electrical features 
of the publie utility telephone for the 
sake of the greater range thus obtained, 
but which is after all nothing but a 
glorified speaking-tube system. 

The same inconvenience that plagues 
the telephone company, and that consti- 
tutes a very large part of the company’s 
cost of operation, is also felt in the 
plant telephone system. Just as the re- 
moval of a subscriber entails revision of 
wires, switchboards and directories, so 
every shift of a foreman’s desk, every 
interchange of headquarters between two 
departments, every change in the physi- 
eal layout of the plant that may be 
ealled for by increasing or decreasing 
business, carries in its train the neces- 
sity for shifting wires and instruments. 
In the case of the plant telephone sys- 
tem, in fact, this inconvenience and ex- 
pense is even greater than in the case 
of the commercial telephone company ;: 
for in the latter case a highly trained 
staff exists for the sole purpose of do- 
ing this work, and in the former no such 
advantage is present. 

With all this in mind, a German in- 
ventor has developed a wireless system 
for the house telephone. In place of the 
dial selection of the number representing 
the extension which it is desired to call, 
the sending side of the instrument from 
which the call is made has means for 
adjusting the outgoing wave-length in 
steps of 20 meters. The receiving side 
of each instrument, on the other hand, 
is fixed and incapable of adjustment. 
The “directory” of the intramural lines 
indicates the frequency to which each in- 
strument responds, and one makes the 
proper adjustment of one’s transmitter 
to get the desired party. As far as the 
acts of speaking and listening are con- 

















The interdepartmental radio 
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A branding iron for circumventing the tire thief. 


Any desired inscription 


may be set up and impressed upon the tire 


cerned, the instrument has receiver and 
mouthpiece quite like the conventional 
wired phone, as our photograph on the 


preceding page makes plain. 


The Photo Revolver 

: gow device is grasped by the 1! ind 

and pointed at the object, quit: ce 
a revolver. Nothing is wanting to com- 
plete the idea, for there is a sight at 
the top in the shape of a finder which 
is to be looked through when directed to 
the object, and a trigger at the bottom 
for letting off the shutter. This little 
camera is a patented production of 
French make, and has recently made its 
appearance at Paris. Although the 
plates which it uses are of a small size, 
the optical part with the Krauss-Zeiss 
lens is near perfection as 


Stamping Tires to Prevent Theft 
| N the severe economic crisis at present 

prevailing in Germany, raw ma- 
terials and goods of every description 
have, of course, assumed unprecedented 
value and unlawful attempts to become 
the owner of such objects are therefore 
the order of the day. 

Under these conditions, it 
imperative that the theft of such valu- 


becomes 


able material should be either prevented 
or made useless by a proper mark in- 
separably clinging to the object in ques- 
tion. This has been done by H. Hansel, 
of Giessen, in the case of motor-car 
tires, by designing special stamping ma- 
chines melting into the rubber an in- 
delible mark, without, however, in any 
way injuring the rubber or reducing 


The Labelled Gear Shift 
pe few years ago the automobile 
manufacturers, in more or less for- 
mal convention assembled, agreed that 
the industry would be benefited if all 
ears shifted gears in the same way. Up 
to that time, each manufacturer had put 
his four speeds more or less at random 
on the four corners of his H: and, of 
the 24 possible combinations on a three- 
speed-forward-and-one-reverse car, prac- 

tically all were in use somewhere. 
The standard 
familiar arrangement, with the first 


agreed upon was the 


speed nearest the driver (of a left-hand 
drive car), and the third, second and re- 
verse around the circle in that order. 
From that date, theoretically, anybody 
eould drive anybody's else car, without 
learning the position of the speeds and 
without danger of backing into the fol- 
lowing car when he thought he was 
going into second. But practically, the 
unpleasant fact is that two of the largest 
producers of three-speed cars have clung 
to their own distinctive arrangement of 
the speeds; that several less prominent 
ears have failed to adopt the standard 
scheme; and that, in a car with four 
speeds forward, there is not even any 
recognized convention to regulate the po- 
sition of these in the more complicated 
slot that such a design calls for. The 
result is that in many cases drivers 
using strange cars are puzzled by the 
unfamiliar gear shift. 

The maker of a German four-speed- 
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Making certain the selection of the 
right gear 





Serving Condensed Milk Made 
Easy 
PRIZE of $500 was won not long ago 
by a lad of 14 years who was fertile 
minded enough to design an attractive 
and practical serving dish for condensed 
milk. The youthful inventor’s name is 
Aymer Williams, 

Condensed milk, because of its con- 
sistency, is not altogether an easy thing 
to handle at the table even when it has 
been poured from the can into a cream 
pitcher. And when once decanted from 
the can the ordinary container does not 
protect it from the air. Hence the Art 
Alliance of America offered a prize of 

$500 for the most acceptable 





regards a sharp image, so 
that the plate can be en- 
times. No 
less than 48 plates are car- 
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larged about 1 


ried in the magazine, ene 
in its flat holder, 
ind the plates are readily 
changed over, One of the 
1 part 


metal 


features of the optic: 


patented method of 


is the } 


securing an exactly sharp 
image on the plate in all 


enses, this no longer being 














design for a container which 
would not only facilitate the 
serving and keeping of 
condensed milk when made 
ready for the table but which 
would be decorative as well. 

As is generally known, 
condensed milk will not pour 
freely and it is not easy to 
dip out with a spoon and 
to avoid dripping. Young 
Williams had, therefore, to 
devise means whereby the 





peculiar characteristics of 





made to depend on the posi- 
tion of the metal plate 
holder. (which might get 
out of shape) or upon any 
of the mechanical parts; but the lens 
is in principle carried directly upon 
four corner-posts which are pressed by 
springs against the plate itself, so that 
nothing can be more exact in the way 
of a sharp focus, An _ extra-brilliant 
image is the result, and this is imper- 
ative, for in cameras of this class all 
depends upon a perfect negative to begin 
with, if a good enlargement is to be 
obtained. The present camera may be 
said to represent the very latest in the 
way of magazine cameras of this class, 
and a good point is that it can be oper- 
ated altogether by one hand. The finder 
is of good size, and is folded down over 
the lens so as to form a protec ting cover. 

















This fan keeps rain and snow off the 
windshield, but does not itself inter- 
rupt vision 


Three views of the tiny French camera that looks and that “shoots” like a revolver. 


magazine with space for 48 plates 


the life of the tire. The stamping is 
permanent, any attempt to erase or re- 
move the mark by grinding, cutting or 
vuleanizing being detected immediately. 
The stamp is produced at a place sub- 
ject to no wear and tear, throughout the 
circumference of the tire. 

The types desired having been in- 
serted in the type wheel, the latter is 
heated to a temperature of 220 to 300 
degrees Centigrade, seized between the 
center points of a pair of tongs and, 
under proper pressure, rolled slowly by 
hand over the surface to be stamped. 

The same thing is, in the case of ma- 
chine belts, achieved by a similar outfit, 
which prevents any too-deep stamping 
mark. No heating is, of course, required 


in this case. 


A Novel Windshield Protector 
HIS is a device to prevent rain, 
snow, sleet or fog from collecting on 

windshields of automobiles It consists 
of a two-blade fan placed in front of the 
windshield and driver. As the blades 
revolve an outward pressure of air is 
created of sufficient force to drive the 
rain or snow away, thus enabling a 
clear vision through the glass. The pro- 
tector is adjusted on an iron rod to suit 
the convenience of the chauffeur. Power 
to propel the protector is obtained by 
means of a flexible shaft extending from 
a pulley attached to the fan shaft of the 
automobile. The size of the pulley used 
determines the number of revolutions 
per minute, about 700 being necessary to 
keep the windshield clear. The appli- 
ance is adaptable to street car and loco- 
motive windows, 


and-reverse car now comes forward with 
a clever means of relief. On the knob 
at the top of his gear shift lever, he has 
eut a diagram of his gear-shifting slots. 
Each position he has marked plainly 1, 
2, 3, 4, or R, as the case may be. The 
result is that anybody who knows enough 
to depress the clutch while shifting the 
gear lever can make—not, perhaps, a 
noiseless, but surely a successful shift 
of gears in this car. American manu- 
facturers would do well to copy—espe- 
cially American manufacturers situated 
in Detroit and Flint who put out every 
year a large number of cars with un- 
standard shifts. Even with the standard 
shift, the marking would be a great help 
to the beginner, and no annoyance what- 
ever to the skilled driver. 


Note the 


condensed milk could be 

dealt with easily: and inthe 

competition his design was 
one of 1500 submitted, but the only one 
that satisfied all of the requirements. 
His “servalait,” as it is called, is a cov- 
ered bowl equipped with a deep, broad 
spoon and a seraper, both of which can 
be kept within the bowl when the cover 
is on. 

By passing the seraper through the 
filled spoon, the condensed milk is read- 
ily dropped, in the desired quantity, into 
either the tea or coffee cup, and this can 
be accomplished without the milk’s drip- 
ping over the edge of the bowl. When 
not in use, the scraper and spoon are 
held in such positions within the bowl 
that they rest above the level of the 
fluid. With the cover on, the servalait 
is dust proof and looks not unlike a con- 
ventional sugar bowl. 

















The dripless condensed-milk server 
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Twisted wire that keeps the 
always where the racket is 


An Anchor for the Tennis Ball 
fyi yen wire spring is designed to 

hold tennis balls securely to the 
racket for safe keeping in the home or 
for carrying to and from the tennis 
courts. The majority of tennis players 
do not use a racket cover or case as the 





balls 


cover is often a source of trouble at the 
court. Many cuses in any event are 
made without a receptacle for the hold- 
ng of the tennis balls, the player, there- 
forced to the tennis 


fore, being earry 


balls in hands or in pockets, and to store 


them in bureau drawers or other odd 
corners about the house. 

The spiral wire is of polished brass 
with just enough tension to hold the 


balls to the racket securely at all times. 


A small loop on each end of the wire 


holds a ball to each side of the racket. 
The wire is light, easily handled and 
more quickly and easily disposed of 


while the game is in progress than the 
average tennis-racket The wire 
holder may easily be used with a racket 


cover. 
case, in any event. 


Tiny Soldering-Iron for Radio 
Work 
ADIO soldering requires the use of 
| an extremely small iron—one that 
specially made, and that is not 
obtained. The soldering- 
iron shown is about the size of a foun- 
tain pen, and utilizes electrical energy 
for heating its point. A soft wire solder 
is used in connection with the iron, one 
that require a very high tem- 
perature, 


must be 
always easily 


does not 
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The Wrench That Cannot Slip 

NVENTORS without end give official 

recognition to the fact that the con- 
ventional, old-style “parallel-jaw pliers” 
constitutes a pretty unsatisfactory tool. 
Among the better styles, high rank goes 
to the one illustrated herewith. It 
really looks as though this tool 
away from all the inconveniences which 
have inhered in the use of pliers as a 
wrench. It will be observed that there 
ure no screws or pinions to wear out. 
The tool will do anything that a monkey 
will do, and a lot of other 
The lower jaw, which does the 
heavy work of engagement and disen- 
gagement, is renewable. And, of course, 
there is the hammer head on the back of 
work, and the screw- 
Now on 


gets 


wrench 
things. 


the jaw for light 
driver at the end of one arm. 
the market in three sizes, five more will 
shortly be addea, 


Disguising the Joints in Concrete 
Roads 

NSIGHTLY black lines, 

jagged and irregular, which mar the 
appearance of practically all concrete 
roads and which are due to the natural 
color of materials used to fill joints and 
cracks, will be avoided by the use of a 
material for the purpose developed in 
the laboratories of the Bureau of Public 
Roads, United States Department of Ag- 
riculture, if by actual use prove 
as successful as expected. This ma- 
same color as concrete, 


sometimes 


tests 


terial has the 
and when used to fill cracks and joints 
appearance of a 
slab to the 


the surface has the 
continuous and unbroken 
casual observer, 

No particular advantage 
good materials is claimed for the prepa- 
ration other than its color, and it is 
probable that the cost will be somewhat 
prohibitive. 
section of 


over other 


higher but not 


For several road 


weeks a 

















Buttoning the rug to the floor 


with expansion joints filled with this 
material has been under observation, and 
the results are entirely satisfactory, but 
a longer test will be necessary before it 
can be recommended for general use. 
The mixture consists of approximately 
twelve parts rosin, one part crude rub- 
sufficient barium sulfate to 
desired color. In preparation 


ber, with 
give the 

















Electric soldering iron of miniature lines, useful in working with 
radio apparatus 
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Parallel-jaw ratchet-action 


the rubber is dissolved in gasoline, and 
the rosin is then mixed in with an ap- 
plication of heat, the coloring material 
being added as required. Any desired 
consistency can be obtained by varying 
the proportions. A material with re- 
markable adhesive properties is produced 
and which can be heated so that it will 
flow into the cracks and joints. 
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The connection that insures a couple 
of gallons of gas after the supply has 
apparently failed 


The Non-Skid Rug 
| UGS that skate about the floor when 
one steps on them hold a place, as 
household accidents, second 
only to that of the bare polished floor. 
But now we have a device for buttoning 
them to the that they cannot 


cause of 


floor so 


skid. It is nothing other than the snap 
gurment fastener adapted to this new 
purpose, Four fasteners are used on 
each rug, and the heedless caller may 


hit the rug as hard as he pleases with- 
out bringing down disaster upon his 
head—or upon his feet. 


A Hot-Air Ventilating Fan 
S' IMETHING new in ventilation for the 

coming summer is illustrated here- 
with. The fan is not- electrically con- 
nected, but is driven wholly by the hot 
air rising from the aleohol burner that 
stands beneath it. The inventor states 
that the dissipation of this hot air by 
the fan is not nearly sufficient to over- 
come the ventilating and cooling effect, 
if the fan is but given a supply of cool 
air to drive. 


Gas for the Forgetful Motorist 
tee motorist has had the sad ex- 

perience of forgetting to replenish 
the gas-tank, and of being marooned— 
usually miles from nowhere on a stormy 
night—without any of the precious go- 
juice to get home with. We have one 
acquaintance who boasts of his predilec- 
tion toward this sort of thing. His car 
earries an auxiliary two-gallon  con- 
tuiner, but this is of no avail. After it 
is filled, the owner travels until he is 
halted by “no gas”; then he empties the 
auxiliary supply into the main tank, 
travels to the nearest gas station, and 
fills up again. But he invariably forgets 
to fill the auxiliary tank; so every alter- 
nate failure of his car to run without 
gas leaves him stranded and an object 
for the good samaritan. 


wrench of a new style 


One of the leading British manufac 
turers has installed a very clever little 
device that is somewhat different from 
the conventional auxiliary tanks, false 
bottoms, ete. The gasoline feed-tube 
projects some distance up from the bot 
tom of the tank, so that the fluid fails 
to enter it while there still remains a 
couple of gallons at the bottom. When 
the car comes to an unexpected halt, the 
driver has but to turn the operating 
cock, and a second intake valve, at the 
level of the tank’s bottom, into 
play, so that all the gas in the tank is 
now available, while the driver has had 
warning to fill up. Of course, if he fills 
up and forgets to set the cock back to its 
original position, he is inviting future 
disaster; but that is another story and 
not chargeable to the device. 

Our illustration shows the upstanding 
tube with the operating cock that is ae- 
cessible from beneath the tank, together 
with mounted and dismeunted views of 
the clever filter that forms part of the 
outfit. 


comes 


Electric Starting Systems for the 
Motor Truck 

enn pen utilizing electric motors to 

J turn over the truck engine are now 

The 


vers 


considered the ideal starting device. 
capacity of a modern system is 
high as the motor may draw current 
from a storage battery and keep the en- 
gine turning over for half an hour on 
a charge. The objection formerly ad- 
vanced against their use, that it requires 
considerable complicated and costly ap- 
paratus which is difficult to understand 
and which requires the services of an 
expert electrician to repair should it get 
out of order is no longer true, because 
the development has greatly simplified 
the units and the various systems are 
now well understood by all.  Electrie 
starting and lighting systems have been 
made in many forms; though the basic 
principles of operation are practically 

















Something new in ventilating fans 























A 48-inch hand-saw made for a special 
purpose 
the same in all they can be 
grouped in several main classifications. 
It will not be possible to describe all in 
a short article of this nature, but if the 
features of the leading systems are out 
lined it will not be difficult for the truck 
driver or repairman to become familiar 
with the principles of other 
which may be different only in points of 
Not only do the individual 


Systems 


systems 


minor detail. 
systems vary in detail, but the compo- 
nents of the same system are often of 
different construction when used on 
trucks of different makes. 

The standard equipment must include 
three main parts: the 
erator, which is driven by the engine 
and which current 
to keep the charged, 
and the starting motor, which is in me- 
chanical connection with the engine and 
in electrical connection with the storage 
battery when it is desired to turn the 
engine over for starting. If the motor 


battery, the gen- 


electric 
battery 


produces 


storage 


and generator are combined in one in- 
strument, the starting system is known 
as the “one-unit” If the motor 
is one appliance and the generator an- 
other, the system is said to be a “two- 
unit” type. Each of these has advan- 
tages, and both forms have demon- 
strated that they are thoroughly practi- 
eal. In addition to the three main items 


ty pe. 


accessories, such as 
switches, ammeters, connectors, wiring, 
current breakers, automatic 


regulators, ete., are necessary 


enumerated, various 


protective 
current 
for the convenient distribution and con- 
trol of the electric current. Startirg 
and lighting systems are particularly ap- 
plicable to the modern wagon,” 


‘ 


‘speed 
truck equipped with 
solid-tired trucks are 


or any pneumatic 
tires. As a rule 
not suitable for electric systems because 
of rapid battery depreciation. On solid- 
tired trucks, special spring suspensions 
for battery-box support are desirable. 

















The ironing connection with the switch 
in the handiest place 
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A Monster Hand-Saw 
LAIM is made that the saw illus- 
trated herewith is the longest hand- 

suw in the world, and it surely seems 
that the burden of proof might be placed 
upon the shoulders of anyone contra- 
dicting the statement. As the picture 
shows, the saw was made for a special 
to cut rolls of paper wound on 
Many of these rolls are a 
inches in diameter, while the 
brass usually two inches in 
diameter and of one-sixteenth inch stock. 
The mighty sweep of this 48-inch saw, 
however, goes through paper and brass 
with little more difficulty than if it were 
wood-sawing. 


purpose- 
brass tubes, 
full 24 


core is 


an ordinary job of 

The Decarburization of Ferro- 
Chromium by Hydrogen 

HERE has been developed recently 

in England a “rustless iron.” This 

material is iron to which a certain pro- 

portion of chromium has been added. A 


similar alloy “stainless steel” has 
familiar to metal- 


differs from 


called 
heen 


Stainless 


for some time 
lurgists, steel 
rustiess iron chiefly in that it contains 
making it 
In order 
iron- 


small amounts of carbon, 
actually steel rather than iron. 
iron, and 
chromium alloy free from carbon, it is 
necessury that carbon-free iron and 
chromium be available. The usual forms 


to produce’ rustless 


commercial grades of 
contain comparatively 
liurge amounts of carbon. 
of rustless iron has thus made it very 
impertant to be able to treat ferro- 
some process which will 


of chromium, 
ferro-chromium, 
The discovery 


chromium by 
remove the carbon. Among the methods 
proposed is that of heating ferro-chrom- 
ium in contact with hydrogen. 

conducted by 
has been 


Through experiments 
the Bureau of Standards it 
found that ferro-chromium heated in hy- 

















The latest device for making it easy 
to get under a crippled car 


loses carbon slowly at tempera 
below the melting point of the 
alloy. When hydrogen is bubbled 
through molten ferro-chromium, the loss 
rapid. It may be pos- 
prepare low-carbon ferro-chro- 
blowing hydrogen gas through 


drogen 


tures 


in carbon is very 
sible «to 
mium by 
molten ferro-chromium in a converter of 
the type used in the manufacture of 
Lessemer steel. 
This work is 
Paper No. 448, 
perintendent of 
Printing Office, Washington, D. C., at 5 


cents per copy. 


described in Scientific 
available from the Su- 
Documents, Government 


A Time Saver for the Ironer 

N the operation of ironing one reaches 
up to the connecting switch, or dis- 
the iron plug, a great many 
times. This connecting switch has a 
push button in the plug. Current can 
be cut in a second’s time. Cutting of 
current saves the electric bill, also the 
heating element in the iron, which is 
not of indefinitely long life, at best. 


connects 


The Band-Saw in the Butcher 
Shop 

| ewer nee knows how the me- 

chanical meat-chopper long ago 
superseded the old time rat-a-tat-tat of 
cleavers on bench; and how, later, el- 
bow-grease was replaced by the electric 
current in suppying motive power. Now 
comes another chapter in the motoriza- 
tion of the butcher shop; and this time 
it is the ordinary steak and chop and 
that get cut by electricity. A 
band-saw is rigged up, and bites 
the carcass quite as easily as 


roast 
light 
through 
the delicatessen man has already demon- 
strated that it will bite through the por- 
tions of the pig's anatomy that come to 
us as ham and bacon. 

















A one-man engine hoist for automo- 
bile work 


A Hypersensitive Barometer of 
Small Size 

BAROMETER small enough to carry 
<1. in pocket and yet sensitive 
enough to indicate a change of four 
inches in altitude has been invented by 
Mr. G. Paulin, a Stockholm engineer. 
The instrument is an aneroid barometer 
constructed on a new principle not yet 
revealed to the public. The tests have 


one’s 


been going on for some time at the 
Swedish Hydrographic Institute and 
have been so successful that a large 


instruments has been pur- 
chased by the government. Various 
types of the Paulin barometer are de- 
vised for navigation, aviation, engineer- 
ing, military purposes, tourists, ete. An 
apparatus on the same principle has also 
been perfected by Mr. Paulin for medi- 
eal use in taking blood pressures. 


number of 


Greater Garage Efficiency 
oe and more the fact is being 
4 recognized that it garage 
mechanic time to crawl around and un 
der and through a car on which he is 
working; and that while this time is 
charged up to the customer, greater 
profits lie in increasing the amount of 
useful work that the repair artist can 
do in a given time. 

Thus, with a new hoist and crane, an 
engine can be overhauled without being 
taken out of the frame of the automo- 
bile, the main and connecting rods can 
be adjusted and other work underneath 
the automobile performed. It permits 
the workman to get at the job in a com- 
fortable position and the job can be 
properly lighted up and is easy of opera- 
tion requiring only one man for its entire 
manipulation. 

The rear axle work can be performed 
or the front wheels raised to adjust the 
steering gear. The hoist is tested at 
13,000 pounds and will therefore take 
any make or weight motor ear. It is 
provided with a safety locking device so 
an automobile may be locked at any 
desired height, and is equipped with a 
erane attachment by which an engine or 
any part can be taken from a car and 
earried to any part of the shop, as the 
hoist and crane is portable. The crane 


takes a 
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Using the band-saw for cutting up 
meat 











has a lifting capacity of 3000 pounds. 
The lifting height of the hoist for the 
average automobile is from 48 to 53 
inches. 

Of somewhat different intent is the 
apparatus of our second picture. We 
have shown in the past more than one 
device for up-ending a car and allowing 
the repair man to work at its under 
body without doing the snake act; and 
with garage pits being legislated against 
on the ground of fire hazard and asphyxi- 
ation possibilities, such apparatus will 
doubtless come into more general use. 
The one which we show possesses an 
unusual degree of portability. Either 
end of the car stands on its own wheels 
while the other end is thrown up at any 
angle dictated by the workman’s con 
venience. The free end is blocked to 
prevent the car’s sliding off its cradle, 
and measures are taken to prevent the 
latter, too, slipping. But if anything did 
slip, the worker would not be hurt, since 
the stout framework would shield him 
and prevent the ear from falling on him 
or from capsizing the frame upon him. 


A New Adjustable Rim-Bolt 
Wrench 

HIS universal rim-bolt wrench is in- 

stuntly transformed from one wrench 
into four accessible sockets, a socket for 
any standard rim bolt made, The sockets 
are all included in one wrench. A slight 
pressure under the socket releases the 
locking device, permitting the turning of 
the spider to the required socket. The 
spider is automatically locked, the 
harder the resistance the harder it 
holds. With its 18-inch length and easy 
rolling hand grip, it gives ample lever- 
age for an ordinary rim bolt job. In 
stubborn cases the leverage can be in- 
cent by turning the 
right angle to the 


creased 300°) per 


wrench handle to a 


socket. The wrench is made of drop- 
forged steel with a rust-proof copper 
finish. 

















One wrench for all the rim bolts in 
the world 
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A Department Devoted to Progress and Achievement in the Field of Applied Chemistry 
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New Iron Ore Discovered in 
Germany 

AS a recent meeting of the German 

Geological Society it was reported 
that a new iron ore had been found in 
the North of Germany. The ore is 
called “white iron ore” and consists al- 
most entirely of pure iron carbonate. 
The ore is found in bands of two meters 
in thickness in the low-lying moorlands 
of North Germany and is said to be 
worth exploiting.—Jour. Soc. Chem. Ind., 
1922, page 421R, 


Nitrous Oxide Important Food 
Preservative 

N the German journal, Archiv. Hy- 

giene, 1922, volume 91, page 1, there 
is given an interesting account of a 
number of experiments, made _ with 
nitral, nitrous oxide, for the preserva- 
tion of food. Fresh whole milk may be 
conserved at a nitral pressure of 30 to 
35 atmospheres and a temperature of 
37 degrees Centigrade in such a degree 
that the milk will maintain its fresh 
condition for as long as a month with- 
out being cooled or watched in any way. 
The milk is kept in its original condi- 
tion and its nutritious value is main- 
tained constant. In a similar manner 
such foodstuffs as meats and fish are 
preserved effectively by the use of nitral. 
Preserved meat and fish will keep 
fresh for a far longer time than ordi- 
nary fresh food. The cooking of such 
food may be carried out without any 
difficulty and the taste of the cooked 
product is satisfactory. 


Stearin and Glycerine from Soya 
Bean Oil 
NEW Japanese process has been in- 
i troduced in Japan for the produc- 
tion of stearin and glycerine from a 
Sova bean oil. 


Dutch Clinker 
N many Dutch and German streets, 
| especially in the former, a beautiful 
bluish clinker is used for street paving. 
Little is known of the nature and origin 
of this material, but usually it is the 
so-called Dutch clinker which, by the 
use of suitable raw materials and fuel, 
is obtained after long baking in the 
form of very durable bricks. The bak- 
ing is earried out in the simple clamp- 
kilns, though ring kilns with a _ tem- 
porary reducing atmosphere have been 
successfully introduced in the North of 
Holland. The best fuel is a cut peat of 
medium calorific value and the firing 
period lasts from 15 to 20 days, accord- 
ing to the size of the kiln—Jour. Soc. 

Chem. Ind., 1922, page 421 R. 


Phosphate Fertilizer Without Aid 
of Sulfuric Acid 

CCORDING to the Zeitschrift fuer 
A angewandte Chemie, Oct. 3, 1922, 
“Rheania” phosphate solves the problem 
of making a- high-grade fertilizer from 
low-grade phosphate, without the use of 
sulfuric acid. The process consists of 
heating to 1200 to 1300 degrees Centi- 
grade an intimate mixture of crude 
phosphate, limestone, and alkalin_ sili- 
eate, such as feldspar, phonolith or leu- 
cite. The product is a brown mass which 
is pulverized before marketing. The 
fertilizer can be used on any type of 
soil, and, inasmuch as it is strongly 


basic, the use of lime is not required. 
It possesses the great advantage over 
superphosphate in that it does not need 
sulfuric acid in its manufacture. Further- 
more the poorest grades of phosphate 
rock can be used for making this prod- 
uct. Certain factories in Germany are 
making the preduct and it is claimed 
that nearly one million tons of the fer- 
tilizer have been sold. The evidence of 
pot experiments and field trials is favor- 
able. 


Designs Formed with the Aid of 
Iron Powder 

HE use of powdered iron in lac- 

quers is for the purpose of securing 
designs or geometric figures on the lac- 
quered surface of the article. This may 
be done by suspending bronze powder in 
a five per cent solution of cellulose 
acetate and adding thereto iron powder 
which hus previously been passed 
through a fine-mesh screen. A thorough 
mixture of these materials is made and 
then the lacquer may be poured on a 
smooth surface and subjected to the 
action of a magnet. The magnet at- 
tracts the particles of iron and causes 
them to assume geometrical forms, which 
are retained after the lacquer has set. 
or further details the reader is re 
ferred to German Patent No. 235,381. 


Improved Candies With Soft 
Cream Centers 

Fee rare to the Journal of In- 

dustrial and Engineering Chemistry, 
the Bureau of Chemistry has developed 
a cheap, effective and rapid process for 
preparing chocolate creams having very 
soft cream centers. The semi-liquefac- 
tion of the centers has been secured by 
the action of invertase in the place of 
acid. The process will be patented and 
dedicated to public use. 


Cactus As a Fodder 

HE cactus is first exposed to a torch 

which burns away the thorns, and is 
then carried to the slicing machine, of 
the type that is used in sugar works. 
The machine is provided with specially 
formed knives and the cactus is cut up 
into slices, which are then dried and if 
desired ground into the form of a fine 
powder. During the slicing operation 
part of the juice, which is exuded from 
the cactus, may be pressed out and col- 
lected separately. This juice can then 
be converted into a substitute for gum 
arabic, which is probably a salt of*meta- 
arabie acid. The yield of dry material, 
the fodder, is about 11 per cent of the 
weight of the raw cactus.—/ournal of 
Engineering and Industrial Chemistry. 


Cleaning of Aluminum Utensils 

N the cleaning of aluminum pots the 

housewife must always be careful to 
use no caustic materials. But, as grease 
and fat are best removed by simple 
boiling with a hot soda solution, this 
fact has been a great hindrance in the 
use of aluminum ware. It has been 
found that the addition of a _ small 
amount of sodium silicate (water-glass) 
will prevent the caustic substances from 
exerting their solvent action on the alum- 
inum metal. In the case of*a five per 
cent soda solution it is only necessary to 
add one hundredth part of the weight 
of soda in sodium silicate to secure per- 
fect immunity from attack by the soda. 
There are various products on the mar- 


ket today, recommended for cleaning 
aluminum ware, which are merely mix- 
tures of soda and water-glass.—See The 
Chemical News, Sept. 29, 1922. 


By-Products From Peanut Oil 
VERY interesting report of the pea- 
nut oil industry and the by-products 
produced therein is given in the Bureau 
of Chemistry Bulletin No, 1096. The 
peanuts are treated in the same type of 
apparatus that is used in the manu- 
facture of cotton-seed oil. The by-prod- 
ucts are peanut oil cake, which is the 
product that is recovered after the oil 
has been pressed out or extracted with 
solvents; peanut oil meal, which is ob- 
tained by grinding the peanut oil cake; 
and unhulled peanut oil feed, which is 
obtained by grinding the residue, that is 
left after the extraction of part of the 
oil from the whole peanut. 


New Heat Insulating Materials 
N building cold-storage plants or re- 
frigerators, it is necessary to fill the 

double walls of the structure with ma- 
terial that insulating 
properties, so that the warm air cannot 
penetrate into the inside of the refrig- 
erators, Many materials have been 
used for this purpose up to the present 
time, such as ground cork, asbestos, ete. 
In the Chemical Trade Journal of Oct. 
27, 1922, there is given a description of 
a few new materials that have been 
recommended for this purpose. The first 
is expanded rubber, that is, rubber that 
has been subjected to the action of gas, 
developed within the rubber composition 
during the process of vulcanization, which 
results in the rubber swelling up con- 
siderably and forming a porous mass. 
Such rubber will weigh only about five 
to seven pounds to the cubie foot. Bass- 
wood, which is the lightest wood known, 
is also used for this purpose. This wood 
comes from the tropical regions of Ecu- 
ador and weighs 5.7 to 8.6 pounds per 
cubie foot. It is made water-proof by 
treatment with preservatives and is said 
to make a good insulation. The fibers 
of the plant, known as Kingia Australis, 
which grows in the poor soil along the 
coastal belt in Western Australia, also 
forms a good insulator for cold-storage 
work. The tree grows 20 feet high and 
one foot in diameter. Another good heat 
insulator is made from eel grass. The 
cured eel grass is sewn in between strong 
paper to form what are known as eel 
grass mats. This grass grows in salt 
water and contains largely silicon. It 
does not harbor insects and vermin. 


possesses heat 


Locating Minerals by Radio- 
Activity 

gir venerable French scientist, Abbe 

Estines, recently reported that he had 
discovered a method of locating oil and 
mineral deposits. This method is claimed 
to be absolutely accurate and scientific. 
While the most exact nature of the 
method is not disclosed. it is said that 
it is based on radio-activity. The in- 
struments used weigh 300 pounds and 
work best, it is claimed, between 2 and 
5 o’clock in the morning, when the 
earth is at its coldest. The Abbe says 
that his method has enabled him to 
discover that there are petroleum de- 
posits in numerous parts of Europe. If 
that is so, then a very great service has 
been performed, for the French have 


been trying for the past few years to lo- 
eate oil in their own country, so as to 
be free from the necessity of buying oil 
and oil products abroad. Further de- 
tails regarding the invention are ex- 
pected to be published shortly. 


Straight Silica Glass 

_ of silica mineral of vol- 

eanie origin has been found in 
Czechoslovakia, which can be used di- 
rectly in the manufacture of glass with- 
out the need of adding any of the other 
common ingredients used in making up 
the glass batch. This silica mineral is 
said to resemble lava and it is under- 
stood that the deposits are very large 
and that steps are being taken to utilize 
them commercially. — Chemical Trade 
Journal, Oct, 15, 1922. 


Ferry Metal, a New Bearing Metal 
| peng METAL is a bearing metai, 

which contains lead in the place of the 
dear tin, and which in general is made 
up of 96.75 per cent lead, 2 per cent 
barium and 1 per cent calcium, is not 
attacked by oxygen. The alloy melts at 
a temperature of 445 degrees Centi- 
grade and after it cools off, it grad- 
ually becomes harder, the older it gets, 
Its hardness by the ball pressure test 
is 22.6 directly after cooling: after seven 
days it has increased to 24.4 and after 
28 days it becomes 25.7. The strength 
of the alloy is about the same as that 
of duraluminum. The fact that there is 
but a slight decrease in the hardness of 
the alloy up to a temperature of 150 de- 
grees Centigrade is of important tech- 
nical significance in the use of the alloy 
for bearings.—Chemiker Zeitung, 1922, 
page 951. 


Motor Fuel From Maize 
CCORDING to the S. Afr. J. Ind., 
August, 1922, a company has been 

organized to manufacture industrial al- 
cohol from maize. There is a large field 
for industrial alcohol in South Africa 
and particular attention has been paid 
to the development of a motor fuel with 
alcohol as a base. The factory will be 
in operation inside of a year. 


The Ruth Heat Accumulator 
ie the December 21, 1922, issue of 

Paper Trade Journal there appeared 
an article on the Ruth heat accumulator, 
which is the first article on the subject 
to appear in American journals. The 
heat accumulator is a very important 
piece of apparatus, invented by a Gwed- 
ish engineer, Dr. Ruth, and finds an im- 
portant place in any plant where the 
demands of steam are irregular and in- 
termittent. The apparatus acts as a 
store-house of steam, generated in excess 
while the demand is low and given up 
when the demand is great, greater than 
the capacity of the boilers. It.is merely 
a cylindrical vessel, with rounded ends, 
containing a constant quantity of water. 
The dimensions of the apparatus and of 
the various distributing pipes and valves, 
the amount of water in the apparatus 
and other conditions are regulated ex- 
actly so that there is only a slight re 
duction in pressure of the steam leav- 
ing the accumulator with respect to that 
of the steam entering the apparatus. 
The heat accumulator works at a high 
efficiency and affords a very satisfactory 
means of regulating the operation of the 
boiler plant. 








Where the Compass Fails to Guide 
By N. H. Heck 


Hydrographic and Geodetic Engineer, United States Coast and 


Geodetic Survey ; Chief of Division of Terrestrial Magnetism 


Ye ko is the needle to the pole, has been the watch- 
Even with the 


word of the mariner for centuries. 
knowledge that the direction of the magnetic needle is 


constantly changing, the changes are so small and so 
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Fortunately this is not one of the main channels. 
It is, however, the entrance to the only pulp mill in 
Southeast Alaska, and the vessels carrying the ma- 
terials for the construction of this mill and its products 
have passed through this inlet. This has been in the 
daytime and the compass was disregarded. These are 
the same passenger-carrying vessels that traverse the 
main channel. The illustration shows what would have 
happened if the passage had been attempted during 
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whether, if so, it is workable, is a matter for the 
future. It is certain that there is an immense mass 
of magnetic material. 


Measuring Water Flow With a Camera 
NACILITY in use is the key-note of the new method 
of measuring rate of water-flow devised in France 
by Professor Morin. The principle involved is one of 
timed photography already put in practice by. Morin in 
determining the flight of falling bodies 





slow that the mariner never has to ques 
tion the magnetic courses obtained from 
his chart, 


to date, The chart of course shows the 


provided that the chart is up 


veneral value for the region, as obtained 
from magnetic surveys, 

There are, however, a number of places 
on the earth’s surface where the compass 
is not a guide but a seurce of danger if 
trusted too far. One of the most inter 
esting of these has recently been carefull) 
surveyed by the steamer “Explorer” of the 
United States Coast and Geodetic Survey, 
ut Port Snettisham, an inlet of Stephens PY 


Passage, Southeast Alaska, not far from 
Juneau. 

In this inlet the shores are generally - 
bold and rocky and the land rises to 
heights of 4000 feet at some distance back ra“ 
from the water’s edge. The land is heavily 78 


wooded and it was fortunate for the pur 
poses of the magnetic survey that so much 
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and the movement of projectiles. 

We have all seen photographs in which 
an intense light has moved across the 
plate and left its trail in the form of a 
straight line. If now at various points in 
its path the light passes behind obstruc- 
tions, its record on the plate will be a 
broken line rather than a continuous one. 
The dark intervals will be of lengths de- 


pending upon the length of the obstrue 

tion and the speed of the light. If we 

know either of these elements, together 

372 with the scale of the photograph, we can 
calculate the other. 

on As applied to the measurement of 


wiuter velocities, the moving light is on a 
float that is carried along by the current 
being measured; and the obstruction is 
earried with it. That is to say, the light 
- reaches the camera through a revolving 
shutter which is part of the time open and 
part of the time closed; and whose period 








of the area could be reached by water. 
In the diagram the curved lines marked 


for example, that on follow the 


at the ends mean, 
every point on the line marked 10 degrees 
the compass points 10 degrees east of gen- 
eral magnetic north for the region. If a 
minus sign appears before the number the compass 
points that much west of the magnetic north. For the 
urea between any two lines the value is between those 
given for the lines. It should be noted that these lines 
all converge toward a point on the land. There is 
every. reason to believe that there is a true local pole 
which has the same characteristics as the magnetic 
poles of the earth: that is, a compass needle will re- 
inmtin in any position in which it happens to be left, 


while a needle mounted to 


Magnetic 


A vessel attempting to sail, by compass, the course marked by the dash line would actually 
go ashore, as indicated, near the local magnetic pole that causes on the photograph is therefore known, 


solid line and 


the disturbance. For full explanation of the diagram, see text 


survey of an Alaskan inlet where the compass goes badly astray 


a thick fog with the usual reliance on the compass. 

The “Explorer” in making the survey could not use 
the compass for guidance in this work as is customary. 
She was steered for some object on the land ahead 
and the actual direction of the compass was obtained 
at short intervals. When passing along the shore near 
the point of greatest disturbance the compass kept stead- 
ily swinging toward this point. As the point was passed it 
suddenly spun through 55 degrees in the opposite direc- 


is known. The duration of the dark spot 


and on measuring its length we find it a 
simple matter to calculate the speed with 
which the float was moving. 

Professor Morin has very ingeniously made it un- 
necessury to wire up his float to a source of current; 
for instead of an electric light, he uses sunlight, re- 
flected from a powerful mirror into the camera. The 
image of the sun from this mirror will make an im- 
pression upon the photographie plate, even when movy- 
ing at 20 centimeters per second. Further cleverness 
is displayed in making this mirror of a small glass 
globe, two or three inches in diameter, silvered on the 
inside and ballasted so that 
it floats half submerged 





swing on «a horizontal axis 
will point down 
ward 

The figures shown on the 
depths in 


directly 


water nrea ure 
feet One of the most sur 
prising features is the ver) 
large deflection of the com 
pass over great depths. By 
following the line marked 20 
degrees it will be seen that 
depth of 
772 feet nearly a mile from 
the shore. Even though in 
this case there is lund near- 
by, the rather startling pos 
sibility of marked deflections 
of the compass in offshore 
areas of considerable depth 


it passes over i 


is indicated. 

A land surveyor trying to 
use the surveyors compass 
in this region would be re- 
duced to helplessness, and 
this brings out strongly an 
defect in the 
which so many 


important 
method by 
land surveys have been made 
as local magnetic disturb- 
ances of small amount exist 
in many 
the United States. It is one 
of the functions of the Coast 
and Geodetic Survey to map 


places throughout 








The method has been ap- 
plied mainly experimentally 
at the great 
Rochebut, on the Cher river 
The profile of this overflow 
is such that from avery 
slow rate of flow in the 
reservoir the water comes to 
have a very rapid flow at the 
erest of the dam. It will be 
noted that the rate of flow 
need not be uniform, since 
the measurement 
made separately for each of 
the dark intervals, which 
need not therefore be of the 
same length. The silvered 
globe is attached to a cord 
and allowed to float to the 
very edge of the dam, after 
which it is rescued and used 
over and over again. Ex- 
amination of all the details 
shows that the measure- 
ment of the flow is made 
with no greater error than 
1 per cent. 

The depth or thickness of 
the water stream can be 
measured upon the plate, but 
it was in the present case 
directly measured on the 
spot, and this can be done 


barrage of 


may he 








such areas and keep the sur- Two mirrors, floating down 
veyor informed. 

The most 
ture of the Port Snettisham 
region, however, is brought 
out by the heavy, full and 
dotted lines. The dotted line is the path that would 
be followed by a vessel to keep in mid channel and 
nowhere in less than 600 feet of water In a region 
of no magnetic disturbance the course which would 
keep a vessel on this line could be readily obtained 
from the chart The full line is the course actually 
tuken by the vessel if she follows this same course, by 
compass, She would ground near the place where the 


disturbance is greatest 


tracks in alternate blocks of 


important fea- a means, since the actual duration of each dark interval is 


stream, each behind a revolving shutter, reflect the sun’s rays to 
These tracks appear on the developed negative, and afford 


light and darkness on the plate. 


mirrors are used, giving two tracks, for checking purposes 


Typical photograph on which the rate of water flow is registered 


tien, then gradually came back to normal as the area 
of disturbance was left behind 

The natural question is what causes this great dis- 
turbance of the compass, which is felt over an area 
of twenty square miles of land and water and is strong 
over an area of eight square miles. There is a gold 
mine in the vicinity and it is safe to say that it is 
Whether there is a 
magnetite, and 


associated minerals. 
useful iron ore 


eaused by 
large mass of the 


the camera and register their 


known, of calculating the speed of the water at each point. 


with the degree of 
approximation above stated. 
Two When the water is flowing 

under the above mentioned 

conditions and over an even 

and flat surface such as is 
afforded by the masonry construction, the surface of 
the stream is not only very regular, but it is found that 
there is practically no difference between the speeds 
of flow all through the layer of water and hence all 
that is required is to ascertain the speed at the surface 
in order to caleulate the actual amount of water pass- 
ing at any given time, that is, the output of the system 
reservoir or a hydraulic power 


same 


in the case of a 
development. 
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The Motor-Driven Commercial Vehicle 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 


Conducted by MAJOR VIC 


TOR W. 


PAGE, M.S. A. E. 


The editor will endeavor to answer any 


question relating to mechanical features, operation and management of commercial motor vehicles 




















Four-wheel-drive road-building truck 
of unusually small turning-radius 
New Road-Builder Truck 
O* of the most recent developments 

by motor truck manufacturers is 
the road-builder truck which was _ re- 
cently placed on the market by a Wis 
consin manufacturer. One of the big- 
est features of this new truck is its 
wheel base of 105 inches which 
vives it an exceptionally short turning- 


radius and makes it valuable as a time 
narrow 


short 


suver in making turns on the 
rades without the difficulties often en- 
wheel- 


countered with trucks of the long- 
base type The truck is designed to 
3-batch body of three tons ca- 
a hori- 


carry a 
pacity, the body to be operated by 
gmtal hydraulic hoist and the tail gates 
to be operated individually. The truck 
s also designed to be used as a tractor 
for trailing 
and for hauling read machinery. It has 
a capacity of three tons and the allow- 
ance for body weight and hoist is 2400 
The weight of chassis with 


loads to the concrete mixers 


pounds, 
pressed-on tires is 6175 pounds. The 
tread is 60 inches, and the short wheel- 
base gives the small turning-redius of 
“0 feet, 6 inches, 

When fitted with pneumatic tires, the 
front wheels are provided with 36 inch 
by 7 inch and the rear wheels with 36 
inch by S inch. The four-wheel-drive 
system is used, though only the front 
wheels are dirigible for steering. The 
plant is a standard-make four- 
four-cycle type having a bore 


power 
evlinder, 
of 4% inches and a stroke of 514 inches. 
The piston displacement is 389.9 cubie 
inches and the engine is rated at 54 
horsepower at 1350) r.p.m. Ignition is 
by high-tension magneto having an im- 
pulse starter. <A multiple-disk clutch 
transmits the power and a transmission 
forward and one 
dog-clutech type 
damaging gears 


having three speeds 
reverse of the selective 
eliminates all danger of 
in effecting various speed changes. The 
vehicle illustrated is a very practical 
construction and is well suited for the 
work it is expected to perform. 


Popular Tracter Equipped With 
Two New Features 

§ NE of the tractors leng on the mar- 

Fes has been equipped with two 
new features, namely, a front axle ex- 
tension furrow guide and a new air 
washer, as shown in the two accompany- 
ing pictures. The front axle extension 
steering device consists of an extension 
axle which is attached to the fork of 
the front axle, and which permits of 
dropping the right front wheel of the 


tractor in the furrow, and yet main- 
taining the horizontal position of the 
tractor, which is so essential in plowing. 
All other wheels except the right front 
wheel travel on the unplowed ground 
when plowing, which is much prefer- 
able to running two tractor wheels in 
the furrow, and besides it permits the 
use of drive wheel rims wider than the 
furrow. This new furrow guide which 
maintains the horizontal position of the 
tractor is very much superior to many 
other methods of self-steering as it posi- 
tively eliminates the possibility of im- 
perfect lubrication, and will prevent un- 
due wear to bearings which are usually 
caused by side thrust, which is caused 
when a tractor is not operating in a 
horizontal position. 

The air found on the same 
machine, will remove all the dust and 
dirt from the air before it is taken 
with the fuel into the cylinders, as the 
air is drawn through water. The screen 
in the float prevents the air from pass- 
ing through the water in very large 
bubbles, and thus clean air is delivered 
to the carburetor at all times, prolong- 
ing the life of the interior motor parts 
by keeping them free from grit and dust, 
many a motor 


washer, 


which is the cause of 
trouble. 


Severe Tests of Motor Trucks 
ies does not take long to find the weak 

spots in a motor truck when it is 
applied to hauling earth and materials 
for building and road construction. So 
exacting are the conditions under which 
a truck normally operates in this field, 
that the work may be truthfully called 
the hardest motor truck is 
called upon to render. A motor truck 


service a 


must have tremendous reserve power 
and durability if it is to succeed in car- 
rying full loads up excavation inclines 
over long periods. It must combine ade- 
quate safety factors with the highest 
grades of materials if it is to withstand 
the racking 
ing. Its rear end must be simple in 
construction and capable of supporting 
extreme excess weight if it is to bear 
successfully the strain of dump hoist 
unloading. 

It must have a flexible frame, 
bined with proper engine and transmis- 
sion supports that will not be affected 
as a whole by the great variation in 
road surfaces found in all work of this 
kind. These quality factors are the ele- 
ments that provide dependability over a 
insuring the con- 


strain of steam shovel load- 


com- 


long service period, 
tractor against delivery tieups with their 
resultant losses. 

The motor truck industry 
turning out a product, the component 
parts of which embody various standard 
grades of materials and numerous re- 
fining processes. The standard of qual- 
ity varies with the price paid for ma- 
terials and workmanship and each manu- 
facturer is thereby enabled to build a 
product at a price that will meet the 
demands of a certain market. 

Therefore, the relation of quality to 
price is stable and has become a fixed 
standard in the motor truck industry. 
trucks may be built 


today is 


Outwardly, motor 
to resemble each other closely, but the 
definite relation of quality to price is 
ever present. Quality buying is always 
good business, but it is especially so 
when applied to the installation of motor 
truck equipment in the contracting field. 
In the exacting field of hauling for ex- 
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Details of the axle construction that enables the front hen 4 to run in the furrow while the 


tractor goes on a level base; and of the air 


washer that passes the air through water in 


small bubbles and thereby insures a good job of cleaning 


Attractive features added to a popular tractor 


cavation, road and construction work, 
the longer a motor truck can remain on 
the job without developing internal ills, 
the larger the net profits will be when 
each month’s books are balanced. Ever 
since motor trucks were first used in 
such work, 
looked on the qualities of stability and 
power as the two essential features 
which in the end determine the degree 
of profitable performance. 

A summary of the operations of L 
Long Island contractor, will 
truck 


experienced operators have 


Ferger, a 
emphasize this fact—that 
economy is not by any means decided 
by the number of miles a truck will go 
on a gallon of gas, but rather on the 
length of time it will render unbroken 
mechanical 


motor 


service without necessitating 
overhauling. Mr. Ferger employs ten 
51%4-ton trucks. A short period ago five 
of these trucks were run 24 hours a 
three months while 


day for a period of 
they were engaged in excavation work 
at the Army Supply Base in Brooklyn. 
Mr. Ferger says his trucks worked under 
severest conditions on this job, and that 
the motors were never really cold from 
the beginning of this excavation job un- 
til the time it was finished, demonstrat- 
ing the value of high grade construction 
in a manner that cannot be questioned. 
A few serious breakdowns due to weak 
mechanism have greatly reduced the 
profits on the operation besides delaying 
the important work. 


The Gasoline Summer Train 
MASOLINE summer trains, 
XA cars are entirely similar in general 
arrangement to the familiar open trolley 
cars, are the very latest in the develop 
equipment for railroad 
this type has 


whose 


ment of light 
A two-car unit of 

These cars are of 
adjustable curtains 


service. 
just been completed. 
the open type with 
along the sides to provide protection for 
passengers against sun or rain. 

The forward car of this unit has a 
seating capacity of 35 persons and the 
rear car can accommodate 50. Special 
eare has been taken by the manufacturer 
in the designing of the bodies of these 
cars so that each seat provides ample 
room for five grown persons. 

The cars are equipped with air brakes, 
electric starting device and horn, stand- 
ard MCB couplers, locomotive type “cow- 
catcher” on the forward car, sanders for 
sanding the rails, and high-speed reverse 
gear which enables the cars to go as 
fast in reverse as they will go forward. 

On short-line railroads and especially 
on electric lines over which excursions 
are run in the Summer time, the gaso- 
line railway summer train appears to 
be the ideal installation for reducing 
operating costs and at the same time 
maintaining reliable service, 

During the test runs which have been 
made with this equipment a speed of 
between 35 and 40 miles per hour has 
been attained. The cars have rounded 
curves yA to 16 degrees curvature at a 
> miles per hour, without the 
and are capable of round 


speed of 
least trou! le 
ing much sharper curves at a reduced 
speed. This and other developments made 
by automotive manufacturers toward the 
perfection of light railway equipment is 
evidence of the fact that the automotive 
industry is awake to the requirements 
of railroads that are forced to reduce 
their cost of operation in order to main- 
tain a profitable service, 
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The Heavens in March, 1923 


Topics of Discussion at the Cambridge Meeting of the A.A.A.S. 





NY general scientific meeting—such as hap 
pened at Boston just after Christmas 

where a dozen technical societies convene 
at onee, along with the American Associa 


tion for the Advancement of Science, illus 














trates how intimately the various physical 


sciences have grown together. Whether the mathema 
ticians were discussing space and time, the physicists 


the ionization of atoms, or the chemists the structure 
of matter, all found these fields not merely adjacent, 
but overlapping: and the astronomer was welcome all 


along the line, and had hardly time for his own meet 


ings and even then he heard communications on suc h 


topies as “The capacity of an ionized gas” or “Series 
in the spectrum of strontium.” which led again, as ll 
roads seem now to do, back to the atom. 

Among these papers of physic interest we m: 


Nichols and Teal, of the Nela Laboratories, 


a few. 

have developed an “oscillator” for the production of 
Hertzian or radio waves of such small length (one 
fifth of a millimeter) that they are actually shorter 


than the longest heat waves radiated by 


1 mereury-vapor lamp, The gap between 
the “natural” waves of heat and light and 
the “artificial” waves used in radioteleg 


raphy is this completely closed 


and it is 
now possible to produce and stud) 
waves of any length from many miles to 


a billionth of an inch. 


Physics in Astronomy 


Bauer, of the Carnegie Institution 
pointed out the very striking similarity 
between the magnetic fields of the eurt 
j 


and the sun-—both being directed in the 


same general fashion, and not toward the 
pole of rotation, but a few degrees awa) 
fro it both being strongest near 


equator ; and so on, lie hinted hat 


| 


was likely that the rotation itself is the 


cause of the main part of both magneti 


fields in which case it mav be possible to 


ZO | Usa, 


develop a general thegry that will enable 
us to compute the magnetic forces which 
act on the surfaces of the other planets 
or even on the stars. 

Stewart of Princeton (who has contrib 
r} 


uted to these columms) starting from the 


venerual properties of atoms and electrons, 


showed that an ionized gas, such as must 

exist in the atmospheres of the sun and 
stars, will be nearly transparent to light, 

so long as it is of low density The elex 

trons will be set into vibration by the 
electric forces which accompany the waves 

of light. but this will cause only a slight 
scattering of the light, such as is pr pe 
duced by the molecules of air in our own At 10 o'clock 
atmosphere But when the density s 
greater ind collisions between electrons 

and atoms become frequent, energy will bh 


transferred in increasing measure from the vibrations 
of the electrons to the other motions of electrons and 


atoms. and the light will be absorbed while the gas 
will be heated It appears that a gas as dense as ordi 


nary air, and at the sun's temperature, must be prac 


tically opaque in a layer a mile or two thick—and, 


looking from ubove as we do, we cannot hope to se¢ 


down into its mass (though it is purely gaseous) even 
to the Ik vel where the density equals that of air. The 
lower layers will appear like a dense fog, when observed 
on the scale of our telescopic images. This furnished 
an explanation of an old puzzle—why the sun, though 


so very hot that no known substance could condense 


into clouds on its surface, neverthe 


into liquid or even 


less shows a sharp edge, and clearly defined details; 


and it has the great advantage that, being derived 
‘Trom general considerations, and not at all from mere 
solar observations, it applies to the stars in general, as 


well as to the sur 

Kiess, of the Bureau of Standards, has unravelled 
many of the complexities of the multilined spectrum of 
chromium, and obtained information regarding the proc 


esses which occur within its atoms when these lines 


are produced—information which will greatly aid in 
the interpretation of the behavior of these lines in the 


spectra of the stars. 


By Professor Henry Norris Russell, Ph.D. 


The Size of the Universe 

Meanwhile, the students of the older astronomy have 
not been idle. Wilson, of the Dudley Observatory at 
Albany, has derived proper motions for a large number 
of short-period (or so-called Cepheid) variable stars, 
and has thus obtained their average distance. The re- 
sults confirm the conclusion previously drawn from a 
much smaller number of stars, by Shapley and others, 
and support strongly the belief that our sidereal uni- 
verse extends to enormous distances—although suggest- 
ing that the earlier specific estimates require diminu- 
tion by perhaps 30 per cent, leaving the Galaxy some 
200,000 light-years in diameter, which is fairly roomy. 

Joy, from Mount Wilson, reports very remarkable 
observations of the spectrum of the long-period variable 
Omicron Ceti (or Mira) at minimum. The familiar 
spectral lines fade out, and almost disappear, though 
the bands due to titanium oxide are still strong, while 

new spectrum is revealed, strong in the violet, with 
bright lines of hydrogen and helium. This spectrum, 
alone, would be attributed to a very hot and bright 
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star; but it clearly belongs to the variable, which is 
fairly near us in space and, at minimum, is much 
fainter than the sun. What it means no one knows at 
present and it may take a deal of work to get a clue. 
These long-period variables with their enormous fluctua- 
tions in light—ranging in some cases from fifty times 
the sun’s brightness down to a mere five per cent of the 
sun’s luminosity—are among the least understood of 
astrophysical phenomena and we are still in that early 
stage of discovery when each new fact is unexpected 
and surprising. 

Menzel of Princeton, discussing the measures of Cob- 
lentz and Lampland on the heat radiated from the 
planets (of which we spoke a few months ago) showed 
how difficult it is to arrive at reliable estimates of 
planetary temperatures. The worst trouble is, much of 
the heat from the planets is lost in getting through our 
atmosphere, and this loss depends on the humidity, not 
only near the observatory, but in all the miles of air 
above, where it is very hard to determine it accurately. 
In spite of these difficulties, one conclusion at least ap- 
pears very probable; the surfaces of Jupiter and Saturn 
must be very cold—far below zero, Fahrenheit. Even 
so, these planets appear to give off a little heat, and 
more than they receive from the sun (after the loss by 
direct reflection is allowed for); so they are evidently 


hot inside, though the heat leaks out but slowly to the 
surface, and is insufficient to keep it hot (as it was 
once supposed to do). 


The Heavens 

But we must turn from this scientific gossip to our 
monthly glance at the skies. The splendid winter con 
stellations are now sinking in the west. Taurus, Orion 
and Canis Major are close to the horizon, while Aurign, 
Gemini and Canis Minor hang above them. Leo is high 
in the south, with the sickle almost on the meridian, 
and south of the zenith—matching the dipper which 
is to the northward. Hydra stretches its huge length 
across the southern sky, and Virgo fills a large space 
in the southeast. Bodétes is well up in the east, with 
Corona and Hercules below and to the left. Draco and 
Ursa Minor are seen in the north-northeast, while 
Cepheus, Cassiopeia and Perseus lie along the horizon 
in the north and northwest. 


The Planets 

Mercury is a morning star this month, 
but is south of the sun and poorly placed, 
rising about 5.40 A. M. on the 1st, and not 
far from the same hour for two weeks 
following, after which he gets nearer the 
sun and is lost to sight. 

Venus is a morning star, past her great 
est brilliancy, but very conspicuous. She 
rises shortly after 4.30 A. M. all through 
the month. With the telescope, she ap 
pears like the moon a couple of days past 
the first quarter and only of about half 
the diameter which she showed in Janu- 
ary, because she is farther away. 

Mars is an evening star in Aries, setting 
at 8.45 P. M. in the middle of the month. 
He is on the far side of the sun, nearly 
200 million miles away, but even so he is 
much brighter than any star in the neigh- 
borhood and is a conspicuous object. 

Jupiter is in Libra and rises about 11.30 
P. M. on the Ist, and 9.30 on the 31st, by 
which time he is prominent in the late 
evening. Saturn is in Virgo, approaching 
opposition, which occurs next month: he 
rises about two hours before Jupiter. 

Uranus is in conjunction with the sun 
on the 5th, and is invisible. Neptune is 
favorably placed, just past opposition. On 
the Ist he is in 9h. 14m. 48s., + 16° 10 
and on the 29th in 9h. 12m. 30s. + 16 
21’. He is in the eastern part of Cancer 


| a EALLL 


fern 


remote from any good sky-marks, and can 
be found only with an equatorial teles 
cope. 

The moon is full at 10 P. M. on the 2d, 
in her last quarter at 2 P. M. on the 9th, 
new at 8 A. M. on the 17th, and in ‘her 
first quarter at noon on the 25th. She is 
nearest the earth on the 4th, and farthest 
away on the 19th. During the month she passes near 
Saturn on the 5th, Jupiter on the 7th, Venus on the 
3th, Mercury on the 15th, Uranus on the 16th, Mars 
on the 21st, and Neptune on the 28th. None of these 





conjunctions is remarkably close. 

Eclipses occur at both new and full moon this month. 
The lunar eclipse, on March 2, is only partial, about 
three-eighths of the diameter being obscured on the 
northern side. The time is convenient for observation 
in the eastern United States, the first contact with the 
shadow coming at 9.28 P. M., eastern standard time, 
the greatest phase at 10.32, and the last contact at 
11.36. 

The solar eclipse on March 16 is annular, and of 
long duration—nearly eight minutes at maximum. The 
annular phase is visible over a track about 170 miles 
wide, which extends from Patagonia across the south 
Atlantic into Africa, crossing Rhodesia and passing 
later over Madagascar. The partial phases are visible 
throughout South America below latitude 17° south, 
and in all Africa south of the Sahara, but nothing at 
all of any phase of the eclipse can be seen in any part 
of the United States or Canada. 

Finally we may note that, at 10.29 A. M., on March 
°1, the sun crosses the celestial equator, and “spring 


” 


commences. 
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Recently Patented Inventions 
Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Chemical Processes 
PLASTIC COMPOSITION FOR FLUSH 


| applied. 


TANKS.—J. G. Locnw and C. D1 Bartisra, | 


c/o W. E. Elmes, attorney, Berwick, Pa. 
The invention relates to a waterproof, tough 
and stiff plastic composition for making flush 
tunks. The composition consists of sulphur 
50-80 parts, pumice stone 10-20 parts, pul- 
verized sand, 1-10 parts, magnesium car- 
bonate 1-5 parts, fibrous material 1-3 parts, 
and a coloring material to suit. The various 
ingredients are mixed dry and slowly heated. 





Electrical Devices 
CONTROLLING AND REGULATING 
SYSTEM FOR DYNAMOS.—W. J. Rick- 
Ets, 32 Torrens Koad, Brixton Hill, S. W. 2, 
London, England. The invention relates gen- 
erally to controlling and regulating systems 
for dynamo electric devices to effect a sub- 
stantially constant voltage at and above cer- 





positive in operation and may be quickly 
(See Fig. 1.) 

BOTTLEHOLDER. —R. B. MircHett, 
211 15th Ave., Homestead, Pa. This inven- 
tion relates to bottleholders adapted for use 
with milk bottles. The object is to provide 
a holder with which a bottle may be readily 
associated or from which it may be readily 
taken and which at the same time securely 
supports the bottle suspended free of contact 
with surrounding structures, the mouth of 
the bottle and the associated parts being 
protected so as to preserve it in a sanitary 
condition, 

KNEE PAD.—P. H. Rytanper, 1000 FE. 
6th St., Austin, Texas. It is a purpose of 
this invention to provide a knee pad which 
ineludes a container constructed to remov- 


|ably receive cushioning material and to hold 


tain critical speeds, and under varying loads. | 


More particularly the device relates to a 
thermionic means of effecting the control and 
regulation of dynamo electric machines. 
SWIVEL CONNECTION.—D. L. SAver- 
HERING, Wausau, Wis. An object of. this in- 


vention is to provide a simple effective swivel | 


connection for use in electrie light and other 
cords to obviate twisting and tangling and 
in particular to obviate kinking and break- 
ing. A further object is the provision of a 
device in which pulling strains will be taken 
up through means clamped to integral por- 
tions of wire apart from the con- 
nected extremities of the wires. 


sections 





Of Interest to Farmers 

LISTER PLOW.—A. Preirrer, Box 42, 
Kingsville, Texas. Among the objects of the 
invention is to provide means for working 
all the land, doing away with hard strips 
thus enabling the land to hold much 
additional moisture, and to provide means 
for allowing some of the broken earth to 
fall back into the furrow, thus covering prac- 
tically all the land with loose soil. An- 
other object is to provide a plow that will 
shed the soil readily. 


and 





Of General Interest 
CLOTHES LINE SUPPORT. 
Davis, 316 Chestnut St., Albion, Mich. 





J. S. 


i 
This 


invention relates particularly to a support|is being cooked and soiling the stove. 





the material out of direct contact with the 
knee, and at the same time to provide a 
resilient seat for the knee. A further object 
is the provision of a pad in which the rigid- 
ity of the ordinary fastening straps is elim- 
inated, and flexibility provided, so that com- 
fort is given to the wearer whether kneeling, 
standing or walking. 

SHIP SPEED INDICATOR.—R. Srar, 
253 Bergen St., Brooklyn, N. Y. An object 
of the invention is to provide a simple yet 
accurate construction wherein the indicating 
dial may be easily placed at any point on 
the boat or ship regardless of whether the 
vessel moves through the water at high or 
low speed. Another object is to provide an 
apparatus wherein means are provided for 
taking care of any loss in transmission and 
thereby cause the indicating pointer to al- 
ways correctly show the exact speed. 

PERCH SUPPORT.—V. C. Porrer, c/o 
Cc. D. Potter Co., Stamford, Conn. Among 
the objects of the invention is to provide a 
means for supporting a perch, either at- 
tached to a wall or the floor, which will 
positively prevent lice from crawling up to 
the perch, cups being provided on the sup- 
ports, just below the perch itself, for re- 
ceiving any suitable insecticide for trapping 
the lice which endeavor to reach the perch. 

POT COVER.—E. F. Rirrer, R. F. D. 
No. 1, Somerville, N. J. 
for its object to provide a form of pot cover 
which will prevent the contents of the pot 
from boiling over, with the inconvenient con- 
sequence of losing part of the material which 


The 


for use in drying rooms, the primary object| cover is formed with a central opening nor- 
being to provide a device of this character! mally closed, but counter-balanced to respond 


which will facilitate the supporting of a 
maximum length of clothes line in a mini- 
mum amount of space, so that there will be 
no waste space in the drying room. A fur- 
ther object is to provide a support which 
will be exceedingly simple and durable in 
use. 

BURGLAR ALARM.—A. D. 
934 Pearce St., Memphis, Tenn. 


MARCOTTE, 





to the steam pressure within; should the con- | 


tents boil over they will drain back into the 
pot through the opening. 

TOILET SEAT.—E. F. Ritter, R. F. D. 
No. 1, Somerville, N. J. The invention is 
primarily intended for use with chemical 
toilets and other forms of commodes. An 
object is to provide means associated with 





The object|the seat for normally concealing the con- 


of the invention is to provide a device which| tents of the bowl, and to provide means 
may be mounted on any door or window of| whereby a weight on the seat moves the 


a building and adapted, by means of a eart- 
ridge-firing mechanism, to cause an explosion 
when an intruder attempts to open the door 
or window. A further object is to provide 


a device which is simple in construction, 





position. 


concealing means to inoperative 
and 


The device is simple in construction 
unlikely to get out of order. 

KEY POCKETBOOK.—L. Kartna, 384 
Alabama Ave., Brooklyn, N. Y. The inven- 


This invention has | 


tion pertains to keyholders of the enclosed 
type. Among the objects is to provide a 
device in which the keys are kept free from 
dirt, and so constructed that money or other 
articles in the same pocket will not be acci- 
dentally withdrawn upon the removal of the 
keyholder. A further object is to so con- 
struct the holder that when it is opened 
the keys will be automatically withdrawn 
from the receptacle. 

WATCHCASE.—L. Lusin, 15 Park Row, 
New York, N. Y. An object of the invention 
is to provide a movement frame which snugly 
fits within the watchease and which supports 
the movement and is capable of ready re- 
moval from the watchease to facilitate access 
to the movements for repair without the 
necessity of removing the movement from the 
frame. 

REVOLVING PICTURE 
Srarr, 2073 Mapes Ave., Bronx, N. Y. The 
invention contemplates the provision of a 
form of base upon which any conventional 
type of picture frame may be mounted for 
rotation, the frame being open at both sides 
to expose two pictures and mounted for 
turning movement to expose either of the 
pictures. 


FRAME. — I. 





GARBAGE RECEIVER.—I. J. Frost, 
183 Beacon Hill Ave., Lynn, Mass. An 





object of the invention is to provide a gar- 
|bage receiver adapted to contain garbage 
}eans, which may be placed in the ground 
| So that its upper surface will be level there- 
with. A further object is to provide a re- 
ceiver provided with a perforated bottom to 
allow the escape of any water, but also 
adapted to prevent rats from entering. The 
cover of the receiver is spring acting and 
may be moved by the foot. 

VANITY CASE.—W. G. Kenpatt, 118 
Market St., Newark, N. J. The invention 





| relates more particularly to a method of 
retaining a powder compact in operative 
position within the vanity case. It is a 


| further object to so construct the retainer, 
|which comprises a resilient metallic band, 
that the powder compact carrier may be re- 
| moved from the vanity ease at will. 

| SAFETY LID FOR TANKS.—A. B. 
Faccrtano, Rosario De Santa Fe, Argentina. 
The invention consists of providing the or- 
dinary serew covers of naphtha or gasoline 
containers, with a locking device requiring 
|a special key, in order that after the lid has 
| been adjusted in position the lock will be 
operated, and nobody will be able to remove 
the lid without the use of the key. 

CALENDAR. — W. H. Baker, 1001 FE. 
9th St., Newton, Kans. The general object 
of this invention is to provide a calendar 
composed of three dises, these dises having 
years, months and days imprinted thereon, 
the dises being actuated from the front side 
of the calendar. A further object is to pro- 
vide a device which is relatively simple in 
construction and which may be used for a 
number of years. 

BEDPAN.—F.orence A. Woop, 2122 FE. 
100th St., Apart. 9, Cleveland, Ohio. Among 
the objects of the invention is to provide a 
pan having means for supporting the legs 
}of the patient and for preventing an overflow 





of the contents, thereby preventing the soil- 
ing of the bed clothes. A further object is 
to provide a pan having muximum capacity 
for its given dimensions and being capable 
of a thorough and easy cleansing. 

PHONOGRAPH.—E. A. Watson, P. O. 
30x 864, Mill Valley, Calif. The principal 
object is to provide a sound-producing ma- 
chine that automatically begins to operate 
when the record is placed on its seat and 
that automatically stops when the last 
groove of the record has been reached. <A 
further object is to provide a mechanism by 
which the sounder carrying the needle auto- 
matically finds its right place for records 
of different sizes. 

SCREEN FRAME.—R. J. Burnen, 907 
S. 22d St., St. Louis, Mo. This invention 
particularly relates to the frames of window 
screens, the object being to provide a knock- 
down frame which may be quickly erected, 
which will be ornamental in appearance, 
which will obviate the necessity of fastening 
members, corner braces, and other additional 
parts, which will bring about a true level 
between the surfaces, and provide for the 
effective connection of the screen cloth. 

HAIR CURLER.—Gertrupve B. Bar- 
TERSBY, 4635 Sanson St., Philadelphia, Pa. 
The invention is primarily intended for use 
in curling bobbed hair, but will also prove 
efficacious in waving longer hair. An object 
is to provide a curler which will be exceed- 
ingly simple and practical in construction, 
strong, durable and efficient in use, and eas- 





ily manipulated, the whole curler’ being 
formed from a single piece of metal. 
RAPID TOWEL HANGER.—F. Put- 


IPPE, Sr., Box 38, South Charleston, W. Va. 
The general object of this invention is to 
provide a device for the indicated purpose 
of few and simple parts and whereby a towel 
or the like may be clamped in position with 
facility and readily removed. The device in- 
cludes spring-pressed jaws mounted on a 
common pivot at their upper ends, the lower 
ends presenting opposed gripping surfaces. 
(See Fig. 2.) 

COIN TILL.—J. D. Perrir, 1967 Car- 
men Ave., Hollywood, Cal. The general ob- 
ject of this invention is to provide a coin 
holder or till adapted to hold coins of various 
denominations in stacks and constructed and 
arranged to promote strength with ‘sim- 
plicity of construction and so arranged as 
to promote convenience in the placing and 
removal of the coins. (See Fig. 3.) 

LIFEBOAT.—C. Berrscuert, 373 Wil- 
liam <Ave., Winnipeg, Manitoba, Canada. 
This invention aims to provide a lifeboat 
which shall be capable of accommodating a 
large number of persons, capable of being 
maneuvered by the occupants, extremely sea- 
worthy, and in which the necessary amount 
of air will be permitted to enter. A further 
object is the provision of a lifeboat which 
may be readily accommodated upon the deck 
of a vessel, and which in the event of the 
vessel foundering will float clear of its sup 
ports. 

PURSE.—H. Rivs and J.M.FoNTANALS, 
address J. M. Fontanals, 1206 Fifth Ave., 
New York, N. Y. The general object of the 
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An ingenious burglar alarm worked by the opening of 
a door, the invention of A. D. Marcotte 





Fig. 2. 





This handy towel hanger, ever ready for use, is the 
invention of F. Philippe 


Fig. 3. 








J. D. Pettit claims greater strength and simplicity for 
this coin till which he has invented 
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invention is the provision of a novelty purse, 


sewing bag or the like, having means pro 
vided in conjunetion with the bag for giving 
the same the appearance of a dressed doll 
\ further object is th provision of means 
f 30 ociating the decorative means with 
the bag that the former may be easily re 
moved » that access to the bag may be had. 

GRAVITY AIR CIRCULATOR.—J. B. 
Lacy, 11007 Chureh St., Chieago, Il An 
»bjieet is to provide a gi ty air circulator 
for refrigerators in which the air is cooled 
and delivered at a point adjacent the ceil 
ing of the root thus permitting the cooled 
moving air to fall direetly upon the contents 
of the room \ further object is to provide 
a constructor by means of which i rela 
tively small eurrent of irmer air is ad 
mitted. the echo of the warmer air striking 
the cooling coils such that only a mini 
mum deposit of frost is left upon the pipes 

METHOD OF MAKING \ LEAD- 
COATED COPPER SHEETING. A. 
Krein, 415 East 34th St., New York, N. Y. 
(mong the objects of the invention is to pro 
vide a lead-coated copper sheeting whereby 
all the beanty, antique ind weathered ap 
pearance of lead for use on bui gs, in the 
shape of gutters, leaders, ete., may be re 
tained and at the same time retain all the 
aed Quines Sf enpper Waele Ge ie He 
aforementioned purposes 

WRITING IMPLEMENT.—J. F. Hume, 
136 Hopkins Ave Astoria, N. Y. The in 
vention is particularly devised with a view 
to providing an implement capable of utiliza 
tion by school children, in teaching them 
to write, but not necessarily limited to this 
idaptation The implement ineludes§ a 


spherical body formed with a transverse bore 


and sleeve adapted to be positioned within 
the bore and means associated with the 
sleeve end for pe rmitting a writing element 


being attached thereto. 

SANITARY PAD 
CLOSET SEATS.—H 
Regent St... Madison, Wis. 


FOR WATER 
H. Sommer, 1705 

An object of this 
pad that 


invention is to provide a sanitary 

is adapted for adjustment to a water closet 
seat to comfortably cover the same to pre 
vent contact of any portion of the seat with 
the user \ further object is to provide a 
device of the tv deseribed which ean be 
folded to fit within and be ejected from a 
vending machine. 

EYE WASHING DEVICE.—F. MAIER, 
231 Niles Ave.. Elizabeth, N. J. Among the 
objects of the invention is to provide an eye 
washing device arranged to permit of ac 


directing a jet of water or medi 


any particular point of the 


eurutely 


eated liquid onto 


eye ball, and to provide a firm mounting 
of the cups to securely hold the device on 
the user’s face to form a non-leaking joint 
around the eyes, the cups may be used to 
gether or singly 

HEI G. C. Serymour, 18 East 49th 


invention re 
An object 
and 


St.. New York, N. Y. The 


lates to a removable heel section. 


rubber heel section asso 


is to provide a 
ciated parts whereby the rubber section read 


ily interlocks with the remaining part of the 
heel when in use, but permits a quick and 
easy assemble the rubber heel is capable 


of adaptation to a large or small heel either 
of leather or 

FILE ENVELOPE.—R. J. WeEINACcHT, 
366 Amsterdam Ave New York, N. Y. 


This invention aims to provide a file inelud- 
a number of elements which may readily 


wood, 


ing 
be associated with each other and which will 
further be of such construction as to be 
capable of being readily detached from the 
file unit so as to be capable of being carried 


in the user's pocket. The device is ex- 
tremely simple and capable of construction 
at a minimum cost. 

OILER CASE FOR SAFETY RAZOR 
ILADES OR THE LIKE.—J. W. Gutce, 


Angeles, Calif. 
to provide an 
razor 
of oil in 
The 


being 


Los 


Ave 


this invention is 


ii 

1727 No. Western 
The object of 

oiler case by means 


blade 


an expeditious 


of which a safety 
with a film 
thorough manner. 
lids, 
an oil absorb 


may be covered 
and 
one 


pair of 
other, 


oiler comprises a 


adapted to fit upon the 


ing pad earried by each lid adapted to em 
bed a razor blade between when the lids 
are placed one upon the other 

LUMINOUS INDICATING RUTTON 


Il. Levey, Room 1824, Wool 
New York, N. Y. 
invention is to provide a 
manufactured luminous 
button readily applied to vari 
ous articles, such as keys, the at 
tachment to and detachment from the key or 
article is made extremely simple so that the 


KEYS 
Blig.. 
An object of 
economically 


FOR 
vorth Broadway, 
the 
simple, 
which ean be 
whereby 


SCIENTIFIC 


buttons ecsn be 
sired The device will render the operation 
of the article, extremely simple in the dark- 


hess, 

VANITY CASE.—W. G. KENDALL, 118 
Market St., Newark, N. J. Among the ob- 
jects the invention is to provide a vanity 
ease, the body of which is divided into two 
compartments, and having a removable bot 
tom plate with means whereby the plate 
automatically loeks itself within the case 
upon its insertion. The bottom and parti- 
tion may be used in an ordinary vanity case, 
for holding securely different cosmeties, and 


to permit their removal without disturbing 


the case 


AUTOMATIC FIRE ESCAPE.—H. VIir- 
reco, 220 West Ist St., Grand Island, Neb. 
The invention has for its object the pro 

m of means whereby in escaping from a 
fire a person need merely attach the device 
to some suitable support and then grip a 
rope, whereupon his weight effectively oper 
ates the device, at the same time causing a 
regulation of the movement of the rope to 
prevent the speed of descent from being too 
great, this being accomplished by the pro 
vision Oo eentrifugally operated braking 
means. 


METHOD OF EMBOSSED PRINTING. 


D. G. Ensen, 116 East 24th St., New 
York, N Be Broadly the invention relates 
to a method of embossed printing on fabric 
or other flexible material whereby the em- 
hossing and the imposing the ink thereon 
Is iecomplished simultaneously. As a 
further object the invention contemplates a 


readily replaced when de-| 


AMERICAN 


ply pipe in order to save time, labor and| 
expense necessitated in cutting off and drain- | 
ing the conduit. 


ENCRUSTED METAL DESIGN ON 
CERAMIC SUBSTANCES AND PROC- 


WARRIN, 
An object 
for 


ESS OF MAKING SAME.—E. 
49 Wooster St., New York, N. Y. 
of the invention is to provide a 
decorating ceramie substances which may be 
covering the 
resisting 


process 


follows: 
with an acid 
where it is desired to} 
have the design etehed by hydrofluorie aci 
Coating the design with a metallie paint 
composition. Firing the composition into the 
design. Electroplating copper on the design, 
and electroplating the design with gold. 

TELEPHONE SET.—F. E. 
% Dd. A283, Santa Clara, 
invention reference more 
to the receiver and receiver hook. 


broadly classified as 
article to be etched 


composition except 


GALLAGHER, 

Cal. The 
particularly 
The pur- 


30x 


has 


pose is to remove the objectionable noise 
whieh oceurs and is transmitted to the per- 
son having the receiver to their ear when 
the party on the other end of the line hangs 


up, by insulating and covering the receiver 
receiver or both SO that the re 

ceiver is brought into contact with the hook 
it will be a silent contact and the disagree- | 
able thus obliterated. 


BRUSH.—R. FE. 1312 Broad- 


hook or the 


noise 
CLEVELAND, 


way, Oakland, Cal. The invention relates 
to a brush to be used in connection with a 
wash bowl having an outlet in its bottom. 


The principal object is to provide means by 
which a person having only hand can 
conveniently wash the same without the as 


one 
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| Fig. 4. This portable drier, shown installed, ; ' : 
is the invention of T. F. Ballister and Fig. 5. A drill press, the invention of J. E. 

H. Goedinghaus Carlson, with a wide range of werk 

method in which the embossing is accom-|sistance of another person. The brush hav 
plished by means of a heated element and in/ing a handle adapted to engage the outlet 
which dry ink is employed which liquefies|of the wash bowl. 
under the action of heat 


|- 


Hawtey, 3783 Wash- 
ington St., Kansas City, Mo. The invention 
relates to for the ma- 
terials and refers more particularly to that 
employed in separators and 
jarring or vibration to 
screened to readily pass 
particularly 


SCREEN.—R. H. 


a sereen grading of 


type of screen 
actuated by 
the material to be 

therethrough. The 
a means for suspending the screen 


cause 


invention 


relates to 


cloth within a frame, and to permit of its 

ready removal and replacement therein. 
SWING.—O. H. Fisuevrne, 691 Fulton 

St., Brooklyn, N. Y. The invention has par- 


ticular reference to lawn swings of the oscil- 
latory type. An object is to provide means 
for mounting and supporting the swing body 
upon the base to cause the body to move in 
an accurate path upon reciprocations of the 
same whereby to simulate a swinging action. 
\ further object is to provide simple means 
operable by the oceupants of the swing for 
effecting reciprocations of the same. 


HOLDER.—Isore Tupor, 35 Hawthorne 
St.. Brooklyn, N. Y. The aim of this in- 
vention is to provide a device more par- 
ticularly adapted for use in connection with 


an extraneous body, or pad of material, 
such steel wool, acid soap, and similar 
elements utilized for seouring and general 


object is to 
may 


further 
operator 


purposes, \ 
Ww hich an 


cleansing 


provide means by 


readily manipulate such a pad without in- 
ury to the hands. 

CLEAN-OUT DEVICE FOR PITOT 
TUBES.—J. Coyne, 773 Montelair St., 
Squirrel Hill Station, Pittsburgh, Pa. One 


of the principal objects of the 
useful in boiler plants, 
Pitot tube with a 
which permits of the 
and the 


invention is 
means, 
associating the 
supply pipe 
removal 


to provide a 
tor 
duit or 
examination, 


con 


cleansing of 


Pitot tubes without the necessity of cutting | 
of the steam, gases, liquids | ming 


off the 
or other fluids through the conduit or sup- 


passage 


| vide an 


Hardware and Tools 


TOOL HANDLE. J. V. Woopworrs, 
205 E. Sth St., Angeles, Calif. The 
principal object of this invention is to pro- 
all-metal handle for or similar 
tools, adapted to be slipped on the shank 
ff the same and to be firmly held there by 
a spring action imparted to the handle. The 
handle may be easily slipped on the tool 
shank and will firmly hold the same, and 
when removed may be used again. 

GUTTER HANGER.—C. Meunter, Mid 
dle Neck Road, Great Neck, N. Y. An 
ject of the invention is to provide a device 
primarily adapted to be attached 
wall of a building, and at a 
point below the edges of the roof thereof, 
and which will support the gutter in such 
manner as to preclude any danger of the 
latter being turned from its fastenings or 
the latter being torn from their support in- 
cident to the sudden strains 
such as occur when snow and ice slide from 
the roof and strike the gutter. 

CYLINDER BORING DEVICE.—L. A. 
Kresct, 1523 West 18th St., Chieago, Il. 


Los 


files 


ob 


which is 
to the 


side 


rece ption of 


Among the objects of the invention is to 
provide a device for boring or reaming 
eylinders that has means for centering a 
boring bar or spindle with respect to the 


inner wall of the eylinder and for maintain 
adjusted position while per 
mitting free funetional movement thereof, 
and means for controlling the longitudinal 
movement of the boring bar, whereby uni- 
formity and accuracy of the cut may be as- 


ing the bar in 


sured. | 
GARDEN TOOL.—Z. T. CrarK, 902 Pa-| 
cific St., Portland, The invention 
reference more particularly to a curb trim- 
The object is to provide a simple and 
inexpensive tool that can be used in trim 
the edges of lawns, flower beds and 
It can also be used for removing! 


Ore. has 


mer. 


walks. 


| City Hall Station, New York, N. Y. 
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sprouts or limbs from shrubbery or vines 
and for extracting deep-rooted weeds from 
lawns. | r 

GUTTER HANGER.—C. MEUNER, ¢/o 
L. M. Wolf, 110 West 40th St., New York, 
N. Y. It is an object of this invention to 
provide a hanger primarily intended for sup 
porting a gutter, and by means of which a 
supporting element will be provided capabk 
of ready association with the member to be 
supported. A further object is the construe 
tion of a device which will provide all the 
adjustments necessary to the proper hanging 
of the gutter. 





Heating and Lighting 


DRIER.—T. F. BALuister and H. Gorp- 
INGHAUS, ¢/o Santa Maria Cleaning and 
lye Works, Santa Maria, Cal. The inven- 
tion relates to driers and deodorizers 
cially adapted for use in the dry cleaning in 
dustry, and laundry work. An important 
object is to provide a drier which is port 
able and may be conveniently set up and 
bolted together in any desirable place. A 
further object is to provide a drier of sim 
plified censtruction, which the 
necessity of employing a boiler and the ma 


espe- 


overcomes 


chine fittings usually employed, the device 
being heated by a special gas burner. (See 
Fig. 4.) 

GAS HEATER.—A. T. Brocu, Box 425, 


Among 
the objects of the invention is to provide a 


heater which will consume a comparatively 
sinall amount of gas and at the same time, 
will give forth an intense heat, which is 
constructed in such a manner that air is 


first heated by being directly exposed to the 
flame and then super-heated by passing over 
the surface which has been previously heated 
by the flame. 

DRIER.—L. FE. MILkey, 
dusky, Ohio. The invention 
paper and fabrie drier employing a drying 
vacuum which the paper 
or fabrie is maintained out of contact with 
any hot metal surface. A further object is 
to provide a drier in which heated 
sucked through the during its 
ment on the periphery of a suetion drum 
ind while it without 
scorching or in any way injuring the article 
dried, 

SHOVEL STOKER.—G. A. W. Rever 
MANN, Utrecht, Netherlands. The invention 
has for its object to improve known type of 


tox 1251, San- 
relates to a 


system in sheet of 


air is 


sheet move 


a casing, 


is confined in 


to be 


shovel stokers to render them practical for 
ordinary water tube and fire tube boilers. 
The improvements are directed particularly 
to the manner of mounting and operating 
the dished shovel for the effective charging 
of the furnace and the effeetive distribution 
of the fuel in the furnace, as well as to 


make the interior of the furnace more read- 
ily aecessible for inspection. 
COMBINATION ELECTRICAL 
HEATER ANT COOKER.—M. Burtcuer, 
152 Dalton <Ave., Fernie, B. C., Canada. 
The primary object of the invention is to 
provide a simple and cheap appliance of the 


character described which may be conven 
iently used for either cooking or heating 


purposes, and embodying a unique co-related 
number of parts which enable the same to be 
neatly packed for portable purposes and also 
enable the quickly and easily 
changed to a cooker. 


same to be 
heater or 





Machines and Mechanical Devices 


DRILL PRESS. — J. E. Cartson, Box 
122, Edgewater, N. J. The invention relates 
to a drill press or machine of a similar 
nature. The invention aims to provide a 
drill press which shall be constructed in its 
main elements in the usual manner, but 
which shall embody certain simple require- 
ments of construction rendering the machine 
capable of accommodating any size of work. 
By use of this invention a conventional size 
or even smaller size drill only a 
minor additional cost, is capable of operating 
upon various types of work. (See Fig. 5.) 


CLOTH-ROLL-STAND ATTACHMENT 


press, at 


FOR LOOMS.—A. B. Smirn, c/o J. P. 
King Mfg. Co., Augusta, Ga. The object 
of the invention is to provide a stand or 


holder by means of which a roll of cloth may 
be temporarily supported in an elevated po- 
sition after being removed from the loom 
and await the haulers, and thereby eliminat- 
ing the possibility of the cloth becoming 
soiled or otherwise damaged by lying upon 
the floor. 

MOTOR ATTACHMENT FOR WRING- 
ERS.—C. A. Winter, 577 5th Ave., New 
York, N. Y. The invention has for its ob- 
ject to provide an arrangement whereby a 
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Fig. 6. A simple form of water 


motor operating 
below the surface, invented by D. G. White 


E. D. Deeter’s 
distillation of carbonaceous materials 


Fig. 7. 








Fig. 8. 


apparatus for the better tion 











internal-combus- 


long-stroke 
engine with oval cylinders, developed 
by A. J. Krause 


Small-bore, 








power motor may be connected to a wringer 
of any type without changing the wringer. 
A further object is to provide a power mem- 
ber adapted to be quickly connected with a 
wringer and constructed to provide a revers- 
ing action which may be easily manipulated 
for causing the wringer to act in substan- 
tially the same manner as if hand driven. 


BLOCK AND TACKLE APPARATUS. 
-R. S. Roprer, 322 E. 201st St., Bronx, 


N. Y. The invention is primarily designed 
for use in connection with hoisting appara- 
tus. The object is to provide a simple and 
efficient block and tackle system that may 
be used as a single block system for handl- 
ing light loads and as a double block system 
for handling heavy loads without altering 
the reeving of the blocks. 

LOOM PULLEY HUB.—A. P. GREER, 
Greenville, S. C. In the operation of looms 
the periodical strains born by the main crank 
shaft serve to loosen the connection between 


the drive pulley and the crank shaft. An 
important object of this invention is to pro- 
vide means to compensate for this rapid 


wear on the crank shaft and the drive pulley 
so that the necessity of frequently replacing, 
the various parts associated with the crank 
shaft is overcome. 

WINDMILL.—G. Varn, Emerado, N. D. 
\n object of the invention is to provide a 
wind wheel having a horizontal bearing and 
a vertical pivot, a pair of blades on each 
end of the wheel, the blades on one end, when 
the wheel is in operation, being located be- 


low the horizontal plane of the horizontal 


bearing, and the other pair of blades being | C 
|means whereby a single motor and power 


in a plane above the horizontal bearing. A 
further object is to provide angularly dis- 
posed blades or vanes, and counterweights 
on one blade of each pair. 

BELT CALCULATOR.—G. R. FIcKErt, 
513 Bloomfield St., Hoboken, N. J. The 
general object of the invention is to provide 
a simple device for calculating the proper 
length of belting when the measurement over 
the pulleys is known. The object is accom- 
plished by providing a circular seale repre- 
senting feet, and in conjunction with this 
seale a plurality of scales representing inches 
of belting to be eut to allow for stretch. 

FLUID-CURRENT MOTOR.—D. G. 
Wutrte, Braddock Heights, Md. The inven- 
tion relates to water motors. The object is 
to provide a motor which operates to de- 
velop the maximum power from the flowing 
body of water in which it is immersed ir- 
respective of the direction of flow of the 
current, which may be readily reversed with- 





out impairing its efficiency and which is in 
general of simple and durable construction, 
reliable in operation and easy to maintain. 
(See Fig. 6.) 

APPARATUS FOR CUTTING VALVE) 
FACES. —E. B. Snerk, 715 N. 5th St.,| 
Lebanon, Pa. Among the objects of the in-} 
vention is to provide an apparatus for sup-| 
porting and rotating a valve in the presence | 
of a eutting tool, means for rendering the} 
same adjustable to accommodate valves of 
various sizes, and for cutting various angles | 
on the valve face, and means for varying} 
or regulating the pressure of the valve} 
against the eutter to obtain a fine or coarse | 
cut. 

METHOD OF AND APPARATUS FOR) 
THE DISTILLATION OF CARBON- 
ACEOUS MATERIALS. —E. D. DEErTER, 
Miami, N. M. The invention relates to a 
method of distilling carbonaceous materials, 
especially materials which are solid or semi- 
solid in character. This apparatus includes 
a retort, a rotatable cylindrical shell po- 
sitioned with its axis inclined to the horizon- 
tal, means for introducing material into the 





upper end of the shell, and a rotatable ele- 
ment adapted to deliver the material from 
the shell into the retort, said rotatable ele- 
ment being also adapted to prevent the 
passage of vapors evolved in said retort 
through the shell. (See Fig. 7.) 
CENTRIFUGAL CASTING MACHINE. 
—F. Exuis, U. S. National Bank Building, 
Salem, Oregon. An object of this invention 
is to provide a casting machine such as are 


principally used by the dental profession 
in casting inlays, clasps, crowns, bridges 


and the like. A further object is to provide 
a centrifugal casting machine in which the 
rotating shaft is pivotally mounted in spring- 
actuated means for rotating it so that the 
shaft may continue to spin after the tension 
of the spring has been exhausted 

EYE TESTING MACHINE—H. D. 
ReEsE and J. M. HARtess, address J. M. 
Harless, Gulfport, Miss. The principal ob- 


ject of the invention is to provide a machine | 


which is extremely simple in operation. It 
is also an object to provide a testing ma- 
chine which may be easily operated by the 
person whose eyes are being tested. <A 
further object is to incorporate the machine 
with a cabinet so that the same can have 
an artistic housing. 

POWER GENERATING AND TRANS- 
MITTING MEANS.—M. A. Fracu, Com- 
fort, Texas. The invention relates more par- 
ticularly to an apparatus having means for 
driving a plurality of household articles such 
as a churn, a meat chopper, various kinds 
of household mills, ice cream freezers and the 
like. An important object is to provide 


transmitting means may be employed, and 
may be readily connected to the various 
articles. 

ROTARY PUMP.—A. Bearps eg, P. O. 
Box 153, Great Falls, Mont. The primary 
object of the invention is to provide a pump 
of the centrifugal type for pumping liquids, 
which is of compact and simple construction, 
and particularly one in which the friction 
parts may be lubricated to reduce friction to 
a minimum and prolong the life of the 
pump. 

VALVE.—C. C. WrrttraMs, Superinten- 
dent Water and Light Department, Bloom- 
ington, Ill. The invention has for its object 
to provide a valve especially adapted for 
use as a gate valve in water supply systems, 
and the like, wherein the stem of the valve 
is subject to corrosion and to the collection 


of incrustations, and to provide a means for | 


opening and closing the valve by moving the 
stem longitudinally without any turning 
movement, which is liable to twist off the 


| steam. 
MOUNTING.—F.. ScHwANHAUSSER, ¢/o 


Rusling Wood, 218 William St., New York, 
N. Y. The invention aims to provide a de- 
vice which is intended more particularly for 
use as on mounting adapted to support a 
projecting machine. An object is to provide 
a mounting which may be disposed upon a 
supporting surface, which is subject to the 
usual amount of vibration, but which mount- 
ing will incorporate structure capable of 
absorbing to the greatest degree all shocks 
and tremors. 





Prime Movers and Their Accessories | 


INTERNAL COMBUSTION ENGINE.) 
—-A. J. Krause, 1408 East 25th St., Cleve- 
land, Ohio. The invention relates more! 
particularly to that type of motor commonly | 
known as a small-bore, long-stroke motor, the | 
primary object is the provision of oval-shape 
bores with their direction of greatest diam- 
eter at right angles to the crank shaft, where- 
by with a small bore a much longer stroke 





will be permitted than that of which the 
nsual bore and piston are capable. (See 
Fig. 8.) 

VALVE SPRING LIFTING DEVICE.— 
A. LoveLtess, Box 546, Aberdeen, Wash. 
The purpose of the invention is the provision 
of a valve lifting device by means of which 
one or more valve springs can be readily 
compressed to disengaging position with re- 
spect to the valve seat pins, and maintained 
in such position without necessitating the 
manual holding of any portion of the device 
so that the operator’s hands are free to 
withdraw the pins. 

LINER FOR CYLINDERS, — E. B. 
Moomaw, c/o Moomaw Machine and Tool 
Works, Kansas City, Mo. The invention 
relates to cylinders for engines, pumps, or 
the like, the purpose being the provision of 
a liner by means of which a scarred, cracked 


plete usefulness. The liner for engine cylin- 
|} ders consists of a sleeve threaded throughout 
for threaded engagement with the bore of a 
cylinder, and securing means, such as a plas- 


Amersfoort, Netherlands. The invention re- 
lates to a liquid pump for internal combus- 
tion engines and is characterized in that the 
discharge or outlet valve of the pressure 
space of the pump is not hydraulically but 
mechanically operated inwards with respect 
to the pressure space, and that the operation 
of opening the outlet valve is performed in 
|the interior of the pump by means of the 
| pump piston or plunger or other liquid-dis- 
placing member. 

STEAM ENGINE.—P. H. Darran, c/o 
| Genl Delv., San Mateo, Cal. The primary 
object of the invention is to provide a steam 
engine of the rotary type which will be sim- 
ple in construction and operation, and in 
which the rotor is confined with ‘freedom of | 
rotation and with annular guide rings on 
|the inside circumference of the casing re- 
}eeived in annular grooves on the outer cir- 
|ecumference of the rotor. | 

SPARK-PLUG CLEANER.—E. KEIretr, 
oni Smith-Has Engine Company, Dayton, 





Ohio. 
to provide means, in the form of air pres- | 
sure, by which a cleaning medium such as 
kerosene or the like may be precipitated 
into contact with the electrodes of a spark 
plug to remove carbon or other deposits 
therefrom. A further object is to provide a 
| deviee which is readily portable and capable 
of use wherever a source of compressed air 
is available. 





Railways and Their Accessories 


FLANGE OILER.—C. N. Ponp, 120 


or broken cylinder can be restored to com-| 


|sington, London, W. 14, England. 


One of the objects of the invention is| _ 


rail joint is carried by the thickest part of 
the rail base. The device may be readily 
applied to rail tracks of ordinary construc- 
tion. 

TRAIN STOP MECHANISM. —G. P. 
Horan, Rutland, Vt. The invention relates 
more particularly to a guard for the valve or 
eock of the train air line, an object being to 
provide mechanism which prevents the opera- 


tion of the valve by contact with snow, 
which protects the valve from stones or 
other objects on the track, which permits 


the operation of the valve when the plunger 
designed to operate the same is in position, 
but which is shielded from accidental opera- 
| tion. 


AUTOMATIC 
( 





RAILROAD CROSSING 
tATE.—J. R. Gowpven, 320 Truman St., 
| Hammond, Ind. This invention has for its 
object the provision of a device which will 
automatically lower the gates upon the ap- 
proach of a train, and raise the same after 
the train has passed. Another object is the 
provision of a gate electrically connected 
|with a device, upon the passing over of 


tie composition, arranged in the spiral) which by a train, the gates will be lowered 
threaded space. | as the train approaches the crossing, and 
LIOUID PUMP—A. F. Van Amstet,| T#ised after the train has passed the crossing. 


TRACK CONSTRUCTION. — D. C. 
MONAHAN, Warren, Ill. An object of the 
invention is to provide splice-plates for se- 
curing rails together without the use of sep- 
arate bolts and nuts. Another object is to 
provide a means of securing rails together 
| having relatively few parts, all of which are 
interchangeable and adapted to engage the 
rails in standard holes as provided in the 
web of the rails. 

SYSTEM OF AERIAL RAILWAYS.— 
J. D. Roors, 58 Avonmore Road, West Ken- 
Among 
the objects of this invention is to provide a 
method and means for an aerial railway 
especially for crossing arms of the sea or 
straits that it is impossible to bridge. An 
object is to provide towers or masts, and a 
steel cable stretched between them. The 
eable not being intended to carry a load, 
but to act as a guide way for a special form 
of airships. 





Pertaining to Recreation 
TOY ANIMAL.—A. GuNp, c/o Gund 
Manufacturing Company, 35 East 19th St., 
New York, N. Y. The object of the inven- 
tion is to cause a toy animal to emit sounds 
on pressing and quickly releasing it while 
resting on a table, floor or other support, and 
to cause the toy animal to assume first a 
crouching position and then a _ forward 
jumping position. <A further object is te 
provide a toy which is simple, durable and 
not liable to get easily out of order. 
TOY.—E. H. Tuntey, c/o Tunley Ma- 








Bench St., Galena, Til. An object of the) 
invention is to provide a simple device for | 
feeding a lubricant to the flange of a loco- 
motive steam engine. <A further object is 
to provide an automatic flange oiler that 
is adapted to be secured to an engine of 
any ordinary construction without change of 
the latter being required, whereby the lubri- 


| cant is fed to the flange at a point parallel 
| with the axis of the wheel to which applied 


and in substantially the same _ horizontal 


| plane. 


RAIL JOINT.—J. B. Murry, Wilming- 
ton, Ill. An object is to provide a rail joint 
in which the downward pressure of a rail- 
road car wheel in passing over the junction 
of two sections of rails is counterbalanced 
by an upward pressure upon the ends of 
the rail sections. A further object is to| 
provide a device in which the greatest part) 
of the weight of the car passing over the! 


chine and Tool Works, 814 Gates Ave., 
srooklyn, N. Y. The invention relates to 
power driven toys. The primary object is 
the provision of a driving medium which 
shall be extremely economical and simple in 
construction, aside from the fad that the 
liability of breakage or disarrangement of 
the parts is reduced to a minimum. Another 
object is the provision of a toy which shal) 
be pleasing in appearance, and fascinating 
to children. 

AMUSEMENT DEVICE.—B. F1Nazzo, 
155 Bradford St., Brooklyn, N. Y.. This 
device, in general, comprises a supporting 
framework on which one or more pivoted 
oscillating platforms are mounted. These 
platforms are connected by suitable means 
to a power source, and a passenger car ar- 
ranged at the ends of each platform, the 
rocking platforms move up and down, the 
ears rotating in one direction and another 
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upon their axes, thus giving a very unique! 
resultant motion, 

AMUSEMENT DEVICE.—M. S. Ma- 
MOULIAN, 1014 FE. 179th St., Bronx, N. Y. 
The general object of the invention is to 
provide a device that will afford amusement 
especially to a group of young people and 
which will be a source of merriment by dis- 
playing an infinite variety of combinations, 
information, topical contributions, 
fortune telling, or the like, 
manner. 


items of 
a simulation of 


in a diverting 





Pertaining to Vehicles 
DRAWBAK COUPLING. FOR TRAC-| 
TORS.—W. A. Murxter, Aberdeen, S. D.| 
The object is to provide a bar by which a 
plow or other draft appliance may be 
tractor in an easy and ex- 
the said coupling being 
adapted to automatically release the tractor 
from the draft appliance upon a _ predeter- 
mined resistance offered by the draft 
appliance to being drawn by the tractor. 
VEHICLE CHASSIS.—P. N. Rawson, 
School, Pa. A purpose of the inven- 
by means of 


coupled to a 
peditious manner, 


being 


Ceorge 


tion is to provide a chassis 
which the transmission of all irregularities | 
in the surface of a highway to the body of 


a vehicle is prevented and in such manner 


that the vehicle body or other parts of the| 
vehicle will be subjected to no tortional 
strains or stresses, and will not rock under 


a shifting load, and does not rely on springs 
for its flexibility. 

RIM TOOL.—C., 

Hibbard Gas Engine Works, 
N. Y. This invention relates to tools for | 
automobile tires, and is designed as a means 
for facilitating the and disasso- 
ciation of tires and rims, in a simple and 
efficient manner. As a further object the 
device affords means for compensating for 
the deflection of the ends of the rim at the 
joint where the have been bent or} 
otherwise distorted to normally be out of 
true alinement. 

VALVE LIFTER.—C. F. and F. O.| 
LENGFELD and J. J. McHucu, 1309 Steiner 
St., San Francisco, Calif. The invention | 
relates to a valve spring lifting device in- 
tended principally, although not exclusively, 
for use in connection with Ford automobiles. | 
The principal object is to provide a device | 
by means of which four valve springs may 
be lifted at a time and which will —y~4 


and W. Hrerarp, care} 
Hudson Falls, } 


association 


same 


in no way with the operations necessary for 
the removal or the grinding of the valve, 
and has no working parts below the valve} 
spring seat, thus not offer any ob-| 
stacle to the fingers of the operator in ex-| 
tracting the pin supporting the seat. 
RESILIENT WHEEL.—D. 8S. KENNeEDy, 
157 East 167th St., Bronx, New York. The 
general object of the invention is to provide 
a wheel efficient in affording resiliency while 
possessing the maximum stability, and to 
provide a wheel wherein the deformation of 
the resilient elements at a given point under 
an imposed load or due to shock, will be 
widely distributed circumferentially of the 
wheel. The invention provides an inner rim 
adapted to be mounted on a wheel, an outer 


does 


tire rim, and springs between the inner and| <« 


outer rims. 

COMBINED WAGON AND AUTOMO-| 
BILE DUMP.—F. J. Leecn and W. H.| 
Myrrs, Ottawa, Ill. The invention relates 
to vehicle dumps of the type in which the 
wheel supports for the vehicle are adapted 
to assume a position for tilting the vehicle 
body and in which provision is made for 
receiving and dumpi:.g either a wagon or) 
an automobile truck. The device is char- 
aeterized by a novel form and arrangement 
of means for controlling the tiltable elements 
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provided for dumping an automobile or those 
tilting elements provided for dumping a 
wagon. 


CHAIN TIGHTENING AND LOCK- 
ING DEVICE.—V. Kuserxa, 89 Me- 


Dougal St., Brooklyn, N. Y. An object of 
the invention is to provide a novel form of 
lever mechanism which is primarily adapted 
for use in connection with tire chains, and 
a device which will serve to securely lock 
the ends of a chain together as well as 
stretching the same tightly around the tire 
so that there is no danger of its slipping off. 
MOTOR MOUNTING.—T. H. FYenp, 
c/o Field Automobile Company, Rice Lake, 
Wis. The aim of this invention is to pro- 
vide a form of motor mounting in which 
primarily the universal joints will be elimi- 
nated so that the attention heretofore neces- 
sary to these parts may be dispensed with, 
secondly the invention is of such a character 
that the full power derived by the motor 
will be transmitted to the rear axle. 
HAND TRUCK—Z. Apams, 16 Rivington 
St., New York, N. Y. The invention aims 
to provide a hand truck in which means will 
be provided permitting a single stevedore to 
handle an article with relative ease, which 
article may be of an extreme weight. A 
further object is to provide a device which 
will preclude the possibility of the article 
earried becoming dislodged, while the same 
is being moved, and to enable the operator 
to properly manipulate the truck while the 


|same is being loaded and unloaded. 


DEMOUNTABLE RIM.—E. G. GEnR- 
Licu, Fountain City, Wis. One of the prin- 
cipal objects of the invention is to provide 
a simple, effective and convenient means for 
securing the rim to the felly which requires 
only the removal of a single locking nut to 
permit of the demounting of the rim. The 
device is adapted to be used in connection 
with standard rims and fellies now in gen- 
eral use without materially altering the 
same, 

DIRECTION SIGNAL.—I. R. Jonnson, 
1059 Third Ave., New York, N. Y. The 
general object of the invention is to provide 
an automobile signal adapted to be mounted 
at the sides of the vehicle adjacent the 


| driver's seat and each including a manually 


operated semaphore to be optically oper- 
able to conspicuously indicate that the ve- 


hicle is about to turn to the right or to the| 


left, a lighting means is provided to be 
utilized at night. 

RIM AND TIRE CONSTRUCTION.— 
H. E. A. LANDSMAND, 264 10th St., Ho- 
boken, N. J. An object of the invention is 
to provide means permitting the changing of 
an inner tube without removing a tire from 
a rim or a rim from a felly. More specifi- 
eally, an object is to provide a semi-pneu- 
matie tire which a plurality of inner 
tubes, any one of which may be removed and 
replaced without disturbing the position of 
the tire shoe on the rim. 

BICYCLE SADDLE TRUSS AND 
SEAT-POST CLAMP.—R. G. Barey, 111 
East San Fernando St., San Jose, Calif. 
The object of the invention is to provide 
a saddle truss which includes in combination 
2 seat-post clamp made of one rigid piece 
and provided at its rear end with means for 


uses 


adjustment in connection with the rear sad- | 


dle spring which obviates the necessity of 
employing a plurality of springs. The de- 
vice is adapted to be connected with different 


types of saddle springs, and permits the re- 


quired tilt of the saddle. 

VEHICLE WHEEL.—A. B. Funr, ¢/o 
City Court, Macomb, Ill. This invention 
relates to a wheel primarily designed to pre- 
vent dust and dirt from entering between 
the sides of the wheel and the tire and lodg- 


ing in spring means which resiliently support 
the felly. An object is to provide a device 
which resembles the ordinary disc wheel in 
construction, but which is readily assembled, 
and not likely to easily get out of order. 

SNOWPLOW.—L. E. Apams and C. C. 
Peck, c/o Board of Alger County Road Com- 
missioners, Munsing, Mich. An object of the 
invention is to provide a construction which 
may be applied to trucks, tractors, or any 
suitable motor vehicle, and which may be 
connected to and arranged and supported 
principally by traction members engaging 
the ground while connected to the vehicle 
in such manner as to be pushed readily 
along. The device provides a V-shaped plow 
member and deflecting wings whereby a com- 
paratively wide swath is cleared at one op- 
eration. 

SPRING SUSPENSION FOR VE- 
HICLES.—A. E. THorne, c/o MacNabbs 
Apt., 310 West 55th St., New York, N. Y. 
The object of this invention is to provide a 
spring suspension for automobiles, auto- 
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|nection of the spring suspension, thereby 
reducing wear, eliminating noise and insuring 
even, smooth and easy action of the shackle 
connection. The system is extremely simple, 
and durable in construction. 

CLUTCH HOLDER.—F. F. Wuonoper, 
Valley Falls, Kan. The invention relates to 
devices which are adapted for attachment to 
a tractor to engage a clutch control lever 
of the tractor to releasably hold the latter 
in position to occasion the releasing of the 
| driving connection between the engine of the 
tractor and the transmission thereof, with- 
out disengaging the gears of the transmis- 
sion. A further object is to provide a clutch 
holder which comprises but a single piece 
of resilient material. (See Fig. 11.) 

FOLDING GO-CART.—A. N. FLevry 
and C. F. Mayer, 4 Bedford Avenue, Brook- 
lyn, N. Y. Among the objects of the inven- 
tion is the provision of a go-cart ineluding 
means which renders the same readily fold- 
able into a small and compact article, where- 
by the same may be transported in folded 








trucks and other vehicles, arranged to in- 
sure easy riding in the vehicle and to re- 
duce side skidding to a minimum. Another} 


object is to permit the use of solid tires | 


the rear wheels, and at the same time in- 


condition in railways, automobiles or public 
conveyances. A further object is the pro- 
vision of means for locking or retaining the 
vehicle in its set-up or its folded positions. 

VELOCIPEDE. — J. Hupry, c/o P. G. 


sure as comfortable riding as if the vehicle! Heidenrich, First National Bank, Hazleton, 


with pneumatie tires and 


(See Fig. 9.) 


were equipped 
shock absorbers. 

DEMOUNTABLE 
address Instant Changeable Tire Rim Com- 
pany, Monroe, La. Among the objects of 
the invention is to provide a rim adapted 
to be utilized in conjunction with a spare 
tire pumped up and ready for service, which 
may be readily mounted or demounted from 
any type of wheel, and which permits of 
the removal and replacement of the tire on 
the demountable rim without the necessity 
of pinching the tire ower the tire retaining 
flange. 





KIM.—H. M. Hower, | hicle into another. 


Pa. The invention relates to a_ velocipede 
adapted to be converted from one type of ve- 
The general object is to 
| provide a velocipede involving a chain and 
sprocket drive and in which provision is made 
for adapting the chain and sprocket drive 
either to a single rear wheel in a plane ap- 
proximately at the medial line of the vehicle 
or to a pair of rear wheels disposed at oppo 
site sides of the medial line. An important ob- 
| ject is to provide ball bearings in the frame 
parts of the machine. 

BRAKE FOR SELF-PROPELLING VE 
MICLES.—F. H. Ricker, 1711 Seott Ave., 
The object of the inven 





AUTOMOBILE LOCK.—C. Gersen, 235) Los Angeles, Calif. , ) 
| Fast 235th St., New York, N. Y. The inven-| tion is to connect the main drive shaft of 
ltion has for its object to provide a econ-|@ motor vehicle with a circulation system 
struction which will be neat and strong and| 8° that the shaft drives a pump, causing a 
at the same time effectively lock certain | medium to _cireulate in the system and to 
operating parts of an automobile against provide suitable means within the system 
movement. A further object is to provide|for stopping the circulation whereby the 
a lock in which the locking mechanism is} PUMP as well as the shaft 1s rendered in 
operated through the use of a traveling mem-| #ctive. A further object is to provide a 
ber associated with a key actuating lock | Specially designed valve for the purpose of 
| mechanism. |rendering the obstacle in the circulation 


| CONVERTIBLE AUTOMOBILE BODY. | S¥stem_variable. 
|—J. J. McGuire, 21 Sherman Ave., Yonkers, | " 

IN. Y. Among the objects of the invention | a : 

jis to provide a convertible body, more par- | DESIGN FOR A GLOVE GAUNTLET.— 
|tieularly adapted for use in connection with| J. Rice, c/o Wimelbacher & Rice, 30 Union 
|motor vehicles, and by means of which a| Square, New York. 

jnumber of standard bodies may be formed | DESIGN FOR LEATHER. SKIN, FAR 
within a short time, so that the user may|RIG, OR ARTICLE OF SIMILAR 
have available, in a single motor vehicle a] NATUKH.—P, StLveRMAN, 181 Lafayett 
limousine or sedan type of body, a coupé,| St. New York, N. Y. 


| roadster, or touring ear body which will in DESIGNS FOR TEXTILE 








Designs 


FABRICS 


}corporate a “stream-line” appearance con-| _C. FE. Lom, c/o Galey & Lord, 25 Madi 
| forming to the modern types of bodies. son Ave.. New York, N. Y. This inventor 
ACCELERATOR. —H. Smirn, Grand/has been granted patents on eleven orna 


mental designs for textile fabrics. 


An object of the in- 
DESIGN FOR WALL PAPER.—P. K 


| View, Putnam, Conn. 
means whereby an| 


| vention is to provide 


| accelerating device may be actuated either| WacNerR, c/o Standard Wall Paper Co., 
directly by plunger action, in the usual man-| Hudson Falls, N. ¥ 

rT, slidi action in a predeter- : Ang Hoe gas - ? 
ner, or by a sliding action in predete DESIGN FOR A TOY ANIMAL —L. 





mined gradual manner by the driver of the ae : . . ~~ 

car. A further object resides in the pro- | Myers, 108 E. Fulton St., Gloversville, N. Y. 

vision of means whereby this accelerator can} DESIGN FOR FLAT LINEN. — H. 

be applied to any type of car with a mini-| Goutp, 550 Hackensack Plank Road, Union 
Hill, N. J. 

DESIGN FOR A TABLE TOP.—P. J. 
LUBRICATING SYSTEM.—P. H. Gas-| Hices, 11 E. 54th St., New York, N. Y. 
KINS, 1207 Graham Bldg., Jacksonville, Fla. DESIGNS FOR TEXTILE FABRICS.— 
The object of the invention is to provide a|C. E. Lorp, c/o Galey & Lord, 25 Madison 
which maintains a film| Ave., New York, N. Y. The invention has 
been granted patents on nine ornamental de- 

signs for textile fabrics. 


mum alteration of the structure of the car. 
(See Fig. 10.) 


lubricating system 
of oil or other lubricant between all of the 
relatively movable parts of the shackle con- 





| 





: 


























on . 2 








i = 


——— 











= — 


Thorne 





Fig. 9. Improved spring suspension, invented by | 
A. E 
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Fig. 10. 


Accelerator pedal of greater flexibility 
than the standard pattern, invented 








Clutch-holding member for tractor, de- 


Fig. 11. 
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Coffee with a College Education 


Science Pronounces Coffee a Safe Stimulant 


By James H. Collins 





EOPLE have been drinking coffee at 

least ten centuries for two reasons: 

First, they like its flavor and aroma. 

Second, it is mildly stimulative—has 
a “pick-up” without a “kick” that in- 
creases the capacity for either brain or 
muscular work. 

But there are still new things to be 
learned about coffee. Three years ago 
a “scientific coffee research” was in- 
augurated at the Massachusetts Institute 
of Technology, financed jointly by the 
coffee importers, roasters and distribu- 
tors of the United States. The purpose 
of this organization is to give the public 
better knowledge of coffee, break down 
prejudice due to popular misunderstand- 








Now, to make the ideal cup of coffee 
it is good science and good sense to 
extract the pleasant things from the 
bean and leave the unpleasant ones 
behind. Boil coffee, and you get its 
bitter ingredients along with its bland 
oils—and a flavor of tin if you use a 
tin coffee pot, or a flavor of silver, 
aluminum, copper, or almost any other 
metal with which the beverage comes 
in contact. Coffee should not be boiled, 
and is improved when divorced from 
metal, 

After many experiments, the follow- 
ing laboratory method of making coffee 
was devised. Water is first boiled in a 
glass vessel, and allowed to stand a 








ing of its physiological effects, and help 
people get the beverage at its best. 
“Tell us the best way to make a cup 
of coffee,” said the coffee men. “And give us the 
scientific facts about coffee as a stimulant.” 


No “Tannin” in Coffee 

This research was begun by Professor Samuel C. 
Prescott and his assistants in “Tech’s” Department 
of Biology and Public Health. Professor Prescott 
is a bacteriologist, and his fellow workers in the 
investigation are Dr. R. L. Emerson, a physician and 
chemist, and Professor John W. M. Bunker, bio- 
chemist and physiologist. A digest of the voluminous 
coffee literature showed that it was contradictory even 
in strictly scientific matters, such as chemical anal- 
vses of coffee. New analyses failed to reveal certain 
ingredients in the high percentages recorded by pre- 
vious investigators, and in the case of one important 
property long attributed to coffee failed to reveal it 
at all. Much has been written about tannin in coffee 
and its effect upon delicate digestions, but nothing 


Feeding a rabbit dry coffee and sugar at Massachusetts Institute of Technology 


of the gallotannic acid type has been found in this 
research. Which means that coffee will not tan like 
oak bark. When scientists disagree to that extent, 
little wonder that cooks disagree about the best way 
to make coffee beverage, or that there should be 
erroneous popular notions about its healthfulness. 


What Is the Ideal Cup of Coffee? 

After digesting the literature, new studies were 
made of the coffee bean to find the right way to make 
the best possible or “ideal” cup of coffee. The 
coffee bean holds more things than the layman sus- 
pects. There is a lot of fibre in it, some chaff, from 
.6 to 2.2 per cent of caffein, 2 to 3 per cent of aro- 
matic and volatile oils, and a miscellany of fats, 
waxes, resins, glucosides, and so forth. Some of the 
things in the bean, like its oils, in combination with 
other ingredients give well-made beverage coffee its 
delightful flavor. Others are bitter or astringent. 


minute or two, dropping down to 200 
degrees Fahrenheit or less. Then freshly 
ground coffee is put into the water, 
stirred with a glass rod until all the particles are 
wet, when they sink, and the coffee is decanted off 
the grounds, giving an infiltrated beverage that has 
body enough to satisfy people who like the strongest 
coffee, and yet with a delicacy of flavor that delights 
the most sophisticated and exacting coffee-lover. 


A Referendum Vote on the “Best Coffee” 
Is this the best possible cup of coffee? The inves- 
tigators think it is, and have abandoned other ways 
of making coffee, using this in their homes. They 
have-also submitted their beverage to a referendum 
vote. For months those interested in the progress 
of the research, sitting down to lunch, have had free 
coffee served them, several cups per person, each 
numbered—coffee with cream and sugar, coffee with- 
out, coffee boiled, coffee percolated, coffee made in 
this new way. coffee made in tin, aluminum, copper, 


glass. 





| 





the appearance of a small cherry 
contains two seeds imbedded in a pulp. 


beans. 


good coffee 


i " 





A BRAZILIAN COFFEE PLANTATION 
Coffee grows in the form of a fleshy berry with much 
Each fruit normally 
After being 
picked from the coffee tree, the berries are spread out 
in the sun to dry, and in due course the fleshy pulp 
dries and is removed, leaving the clean, hard coffee 
Subsequently the coffee beans are 
give them the rich aromatic flavor so characteristic of 


roasted to 
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source of its stimulating 














power. The great majority 
of coffee-lovers would miss 
it if absent. Many of the 
greatest intellectual workers 
have been great coffee-drink- 
ers, finding mental alertness 
in its small percentage of 
caffein. This being also the 
principle that is most fre- 
quently suggested as an ob- 
jectionable constituent, a 
thorough study of caffein has 
been carried on at the Bos- 
ton “Tech” to determine its 
effects upon normal people. 
The investigators have gone 
far enough to pronounce caf- 
fein a safe stimulant, and 
say that it can be taken by 
the vast majority of healthy 








In the Coffee Research Laboratory, Prof. S. C. Prescott, Director of the Research, at 


the right, using the microscope 


“Sample all of them and tell us what you think 
is best—and second best, and which is the worst,” 
said the investigators. 

These blind have demonstrated that while 
coffee made as above described does not 


tests 


grown folks without subse- 
quent narcotic or depressing 
effect if used in moderation, 
not abused. In this verdict the scientists make no 
reservations regarding any special ways of brewing. 

As part of this research, experiments are being 
made on rabbits with both coffee and caffein. Rab- 
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vironmental factors of food, physical condition, etc., 
just as is the case with the human animal,” say the 
investigators. “It can tentatively be assumed on the 
basis of our work that the tolerance of a rabbit for 
caffein is more than 1.5 grains of caffein per pound 
of body weight. This amount is about the equivalent 
of that in an average cup of coffee. This amount, 
aside from the temporary disturbances due to the 
large amount of liquid in the stomach, does not 
affect their subsequent feeding or apparent health.” 


Not “Habit Forming” 

For most normal people, caffein is a mild heart 
stimulant, increasing mental concentration and the 
capacity for either brain or muscular work, followed 
undesirable reaction except in excessive 
amounts. It has been compared to the foot acceler- 
ator on an automobile. Step on the “gas,” and the 
car gains speed, falling back to normal when the 
foot is lifted. The normal person drinking coffee as 
a stimulant to get extra work from the brain or body, 
taps a reserve of energy without paying the penalty 
of subsequent depression. The pernicious stimulant 
not only forms a habit very difficult to break, but 
increasing amounts must be taken to produce the de- 
sired effect, whereas the coffee drinker gets refresh- 
ment and stimulus from the same number of cups 
daily, year after year. 

Coffee-lovers and coffee-makers will 


by no 





strike everybody as “best,” it pleases 
four five, and is 
nounced the best cup of coffee oftenet 
than any other brew. 

“This is the first time I have ever had 
coffee that tastes as freshly ground coffee 
smells,” is the way many persons ex 
press it. There are always a few in any 
group, however, that vote for boiled or 
percolated coffee, or coffee made in a 


persons out of pro- 


metal utensil. 

“That is because vou are accustomed 
to the taste of coffee made a certain 
way. declare the Sub- 
stitute scientifically 


investigators. 
made coffee a few 
mornings, and not many 
to go back to other kinds. 

While it may not be practicable for 
the housewife to make coffee by an ex- 
acting laboratory method, the main 
pring iples developed by Professor Pres- 


persons want 








be interested by some other conclusions 
reached in this research. For instance, 
water has long been considered a factor 
in making good coffee, some kinds of 
water being a fine vehicle for flavor, 
while others impair it. Thus far, dif- 
ferent kinds of ground and surface 
waters in New England show little 
variation, though very hard or alkali 
water might injure flavor. The experi- 
ments will continue, but water is con- 
sidered subord‘nate to other factors in 
coffee-making. Cream and sugar have 
been found to bring out the flavor of 
coffee sharply in the group tests, as 
compared with black coffee. This is un- 
doubtedly due, however, to the fact that 
the great majority of persons are accus- 
tomed to coffee with sugar and cream or 
milk. Individual taste plays a very im- 
portant part in coffee. Some persons 
have a keen taste perception, while in 








cott and his assistants are not difficult 
to follow. The most important thing 
is that coffee should never be boiled— 
that is, the coffee bean and water should not be boiled 
together. This new study of the bean has shown that 
it contains certain bitter and astringent elements 
which boiling extracts, and which most people dis- 
like in beverage coffee. The investigators suspect 
that other changes take place, but as yet are not 
prepared to say just what they are. The fact that 
boiling injures the flavor is sufficient reason, in their 
opinion, for using some other method. 

The method they have worked out resembles what 
the housewife knows as the drip or filter process. 
Most of the best hotels and restaurants use a modi- 
fication of this method, putting the coffee into a 
muslin bag or metal sieve covered with filter paper 
and pouring the hot water through the grounds, not 
letting the water and grounds boil together or even 
remain in contact more than a few moments. It is 
simple enough, after you know the principles. It 
is even possible to make excellent coffee by support- 
ing a muslin bag over the mouth of a pitcher, putting 
in the desired amount of ground coffee and pouring 
the hot water through slowly. As a matter of prac- 
tice, the housewife who uses the drip method should 
start with boiling water because the contact of water 
with the cold grounds will bring the temperature to 
that point below the boiling point, which Professor 
Prescott has found best for perfect extraction. 


Caffein a “Safe” Stimulant 
Caffein is one of the “quick” elements in the cof- 
fee bean—fully 80 per cent dissolves from ground 
coffee in two minutes in water at 185 degrees. This 
is the most characteristic principle in coffee, the 


Dr. Emerson putting caffein in the rabbit’s feeding bow] 


bits were chosen because they are animals of fair 
size, reasonably easy to obtain, and can be studied 
more easily than larger animals. In diet they are 
natural vegetarians, and also decided conservati Jes, 
sticking pretty closely to the kinds of food they know. 
Yet rabbits quick- 


others taste is not acute. Furthermore, 

many people are likely to be influenced 
by and are partial to coffee as they have decided it is 
best, either in the mode of making, the blend, or the 
way of serving. On that account, the referendum of 
personal opinion in group tests was relied upon in 
determining flavor and aroma. —Advertisement. 





ly learn to drink 
coffee with plenty 
of cream, and eat 
sround coffee 
sweetened with 
sugar. Their toler- 
ance for caffein 
without discernible 
bad effects has 
been found very 
high—so high that, 
on a basis of com- 
parative weight, to 
cet the same 
amounts of caffein 
in beverage coffee, 
a human being 
would have to 
drink daily, not 
cups, but gallons. 

“We have found 
that the amount of 
caffein a_ rabbit 
will tolerate at one 
dose varies with 


2er 





Le atl 











the body weight 
and with the en- 


Improvised rabbit hutch in a vacant room adjoining the Coffee Research Laboratory 


ee 
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Crane service spans the continent in an 
effort to co-operate with home builders 
and their architects in search of plumb- 
ing, sanitation and heating equipment 
which combines beauty andconvenience 
with enduring quality and usefulness. 


Crane branches and exhibit rooms in 
seventy-eight American cities display 
comprehensive lines of bathroom, 
kitchen and laundry accessories. The 
important visible units are grouped in 
typical arrangements for their sugges- 


tive value to you. The experience of spe- 
cialists is freely at your command for the 
solving of any problem bearing on water, 
heating, refrigeration or sanitation systems. 


Crane service also supplies all the mate- 
rials required to complete these systems 
and make them practical and eftective. 
In the industrial field, it provides valves, 
fittings and allied specialties of endur- 
ing character and every size for steam 
and water power installations, pump- 
ing stations and refrigeration plants. 


CRANE 


GENERAL OFFICES: CRANE BUILDING, 836 S. MICHIGAN AVE., CHICAGO 
Branches and Sales Offices in One Hundred and Thirty-five Cities 
National Exhibit Rooms: Chicago, New York, Atlantic City 
Works: Chicago and Bridgeport 
CRANE, LIMITED, MONTREAL. CRANE-BENNETT, Lrpv., LONDON 
CRANE EXPORT CORPORATION: NEW YORK, SAN FRANCISCO 


CIE CRANE, PARIS 
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The Bell System's transcontinental telephone line crossing Nevada 


High 

Necessity made the United 
States a nation of pioneers. 
Development came to us only 
by conquering the wilderness. 
For a hundred and fifty years 
we have been clearing farms 
and rearing communities 
where desolation was—bridg- 
ing rivers and making roads 
—reaching out, step by step, 
to civilize three million square 
miles of country. One of the 
results has been the scattering 
of families in many places— 
the separation of parents 
and children, of brother and 
brother, by great distances. 

To-day, millions of us live 
and make our success in places 
far from those where we were 
born, and even those of us 
who have remained in one 
place have relatives’ and 
friends who are scattered in 
other parts. 

Again, business and in- 


of Speech 


dustry have done what fami- 
lies have done—they have 
spread to many places and 
made connections in still other 
places. 

Obviously, this has pro- 
moted a national community 
of every-day interest which 
characterizes no other nation 
in the world. It has given the 
people of the whole country 
the same kind, if not the same 
degree, of interest in one an- 
other as the people of a single 
city have. Jt has made neces- 
sary facilities of national com- 
munication which keep us 
in touch with the whole coun- 
try and not just our own part 
of it. 

The only telephone service 
which can fully serve the 
needs of the nation is one 
which brings all of the people 
within sound of one another's 
voices. 


“BELL SYSTEM” 


Science Notes 

Our Government as a Volcano Owner. 
—The United States now owns about one- 
quarter of all the voleanoes in the world. 
There are about 417 active voleanoes and 
we possess 106 besides hundreds of smoking 
peaks. 

Yellowstone Park is Fifty Years Old. 
—The semi-centennial of the creation of 
Yellowstone Park as a national monument 
will be celebrated on June 18. Congress 
passed the bill creating the park on May 
1, 1872. 

Titian Home as a Monument. — The 
house at Pieve di Cadore in which the great 
painter Titian was born has been proclaimed 
a national monument by the Government, as 


|} has the birthplace of the poet and dramatist 


Count Vittorio Alfieri at Asti. 

The Curie Fund Oversubscribed.— 
From the fund collected by the women of 
America to present a gram 
Mme. Curie, there remains, 
$110,000 had been 
surplus of about $50,000, the annual income 
from which will be given to Mme. Curie. 

A Button Museum.—In Prague will be 
found the Waldes Museum devoted to a col- 


after about 





of radium to| 


paid for the radium, a| 


lection of dress-fastening devices of all kinds | 


and of all ages. It was founded by a Bo- 
hemian button manufacturer, and 











AMERICAN TELEPHONE AND TELEGRAPH _COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 


; 
toward Better Service 
— _ — ——— —.- ———— — — — 
not spend Spring, Summer and Fall gm 02 NEW AUTOMATIC ADDER, $3.50 
WH y gathering butterflies, insects? I buy . 2 Makes adding easy. It's accurate, quick, 
hundreds of kinds for collections. durable and easily operated. Capacity 8 col- 
Some worth $1 to $7 each. Simple outdoor work amos. Saves time, brain work and errors. 
with my instructions, pictures, price list Get 76,009 pleased owners. Fully guaranteed 
ed now Send 10¢ (NOT STAMPS) for my Price $3.50 delivered. With metal operating 
Illustrated Prospectus. MR. SINCLAIR, Dealer in bands, $5.00 delivered. Agents wanted 


Insects, Dept. 36, OCEAN PARK, CALIFORNIA, J. H. BASSETT & CO., Dept. 224, 1458 Hollywood Ave., Chicago, UL 


W.L.DOUGLAS 


#5565758 &*9 SHOES aso woven 


W. L. Douglas shoes are actually demanded 
year aiter year by more people than 
any other shoe in the world 


W.-U. Douglas has been making surpassing! 
BECAUSE good shoes for forty-six years. This ex pevlanee 
of nearly If a century in making shoes suitable for 
Men and Women in all walks of life should mean some- 
thing to you when you need shoes and are looking for 
the best shoe values for your money. 

shoes in style, quality, material and 
W. L. DOUGLAS workmanship are better than ever bee 
fore; only by examining them Can you appreciate their 
superior qualities, 


No Matter Where You Live 
shoe dealers can supply you with W. L. Douglas shoes. 
If not convenient to call at one of our 110 stores in the 
large cities, ask your shoe dealer for W.L. Douglas shoes. 
Protection against unreasonable profits is guaranteed 
by the name and price stamped on the sole of every 
pair before the shoes leave the factory. Refuse sub- 
stitutes. The prices are the same everywhere. 


If not for sale in your vicinity, write for catalog. oy, Z 
President 


TO MERCHANTS: If no dealer in your town 
handies W. L. Douglas shoes, write — 
w.LpD las Shoe Co, 
163 Spark 8t. ton, Mass, 
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) SHOES 
J $4.50 & $5.00 






for exclusive rights to handle this quic 
selling, quick turn-over line. 


with thousands of curious devices. This is 
one of the most curious special museums in 
Europe. 

Berlin Zoo Closed.—The Berlin Zoo 
facing bankruptcy was foreed to close 
through the winter, but it was hoped that 
funds could be secured so that it could open 
again in March. Some fears are entertained 
for the consequences of the winter’s economy 
arrangements, since the herding of various 
types of animals together will be necessi- 
tated. 

The Hunting of Meteorites by Mail.— 
This may seem a novel method of searching 
for rare meteoric finds, but it has proved 
to be efficacious. The Curator of Geology of 
the U. S. National Museum corresponds with 
the nearest postmaster to a reported find, 
and the latter is usually able to put him in 
touch with persons who can give reliable 
facts. 

Wrist Watches Said to Be Poor Time- 
keepers.—Paris jewelers have their re- 
pair departments clogged up with wrist 
watches. They state that no watch will 
stand a jigsaw life indefinitely. They also 


|} say ordinary watches must not be laid on 


a cold marble bureau top during the night, 
as is the habit of thousands for watches 
require a certain amount of warmth af- 
forded by bodily heat in the daytime and 


la cloth protection at night. 


Franklin’s First Philadelphia Home to 
Go.—Benjamin Franklin’s first Phila- 


delphia home is to be wiped out of existence. 


The house at 111 Spring Street, where he 
took up his residence upon his arrival from 
joston, is to be torn down, along with 
numerous others, to provide for the approach 
to the new Delaware River bridge. 
house is a ramshackle, tottering shanty, and 
the street on which it is situated is only an 
alley. The Curator of Independence Hall 


The | 


is filled | 


| 


plans to preserve the windows and panels | 


of the old structure, all being splendid ex- 
amples of Colonial craftsmanship. 


| The Peopling of Asia.—Dr. Ales 
|Hrdlicka, the distinguished American eth- 
| nologist, contributes to the Proceedings of 
| the American Philosophical Society an im- 
| portant paper on the peopling of Asia, which 
“constitutes one of the greatest problems of 
anthropology.” He concludes that the cradle 
of humanity was essentially southwestern 
Europe, with, later, the Mediterranean 
basin, Western Asia, and Africa. It is pri- 
marily from Europe and secondarily from 
| these regions that the earth was peopled, and 
this peopling was comparatively recent. Early 
| man was unable to people the globe owing 
| to his insufficient effectiveness, and until the 


jend of glacial times and his old stone culture | 





he had evidently all he could do to preserve | 


mere existence. 
could enable him to control his environment 
and secure a steady surplus of births over 
deaths. The cause of man’s peopling of the 
world was not a mere wish to do so, but the 
necessity arising from growing numbers and 
correspondingly decreasing supply of food. 
It was this which eventially led to agricul- 
ture. This spreading over the globe was 
conditioned by three great laws—movement 
lin the direction of least resistance; 
ment in the direction of the greatest pros- 
| pects ; movement due to a force from behind, 
or compulsion. 


Only an advance in culture | 


move- 
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PENCILS 


“The langect selling 
quality pencil 
in the world 






To insure utmost satisfaction, 
efficiency and economy, always 
use VENUS Pencils, unsurpassed 
for drafting, sketching and gen- 
eral writing purposes, 


$1.00 
1.20 


Plain Ends, per doz. ° 
Rubber Ends, per doz. . 


VEN US 


HIN LEADS 


Supreme for all thin lead Metal 
Pencils. Venus Thin Leads are 
the same superb quality as in the 
famous VENUS Pencils. 
7 degrees: 2B-B-HB-F-H-2H-4H. 


If your dealer cannot supply you, 
write us. Sample on request, 







American Lead 
Pencil Co. 
217 Fifth Ave. 





12 Leads. 
L5¢ 


VENUS EVERPOINTED PENCILS 


are the simplest in operation, | balanced, light 
weight. Many styles and finishes. $1.00 to $50.00 


Gold filled plain $3.00, Silver filled chased $1.75 
Write for booklet 
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House ISO 





You can buy 
all the ma- 
terials for a 
complete 
home direct 
from the 
manufac- 


turer and save four profits on the 
lumber, millwork, hardware and labor. 


80% $1068 


HOUSE 


Prices quoted include 
all lumber cut to fit, 
windows, doors, wood- 
work, glass, paints, 
hardware, nails, lath 
and roofing. Complete 
drawings and _ instruc- 
tions. Many styles to 
choose from 








Highest grade lumber 
for all interior wood- 
work, sidingand outside finish. Send today formoney- 
saving Aladdin Catalog No. 480. 


The ALADDIN Co., fittuicaN 


j a... Mills and Offices at Wilmington, North 











rolina; Portland, Oregon; and Toronto, Ontario 
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Transportation and delivery costs, 
rather than manufacturing or merchan- 
dising outlay, frequently determine the 
success or failure of a given project. 
There is, for instance, enough natural 
ice in the Arctic regions to supply all the 
needs of man, cost-free, except for the 
prohibitive expense of transpor- 
tation. 


This truth applies forcibly in the field 
of electric power. The processes by 
which electricity is manufactured have 
been greatly refined, but .it is doubtful 
if electricity would be so cheap today 
if the question of transporting it had 
not been so satisfactorily answered. 


The solution of this transportation 
problem involved a radical change in 
the characteristics of the product itself. 
At first, direct current was the only kind 
used and it could not be economically 
employed for long distance work. The 


— 


"Low Cost of “ 
Y Power-D el 


great field of universal power had to 
remain a dream until an entirely new 
form of current could be developed. 


And then came the alternating cur- 
rent, the form in which 95% of all 
electric power is generated today. It is 
economical to transport electric power 
in this form for distances as great as 
three and four hundred miles. The high- 
ways of electricity are over mountains, 
through cities, past isolated farms,— 
everywhere: delivering low-cost, high- 
service power for every purpose. 


The great industry which thus meets 
the ever-growing demand for more and 
cheaper power constantly devises new 
refinements in its production and in 
apparatus for its transportation and use; 
but alternating current—‘‘Westinghouse 
Current,”’ as it was called originally in 
recognition of its sponsor, is the very 
basis of this whole great growth. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


Offices in all Principal Cities 


Westingh 


Representatives Everywhere 


Ou 
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©1923 by the Westinghouse 
Electric & Manufacturing Company 
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For Safety, carry a 
Basline Autowline 
in your car and 
secure your spare 
tires with Power- 
steel Autowlock. 
Both are made of 
Yellow Strand. 













From The Depths 


Yellow Strand 


WIRE ROPE 
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A single strand of yellow in the wire rope 
that lifts them is sufficient assurance of safety 
to miners in every American coal field and 
in many foreign fields. 

That strand of yellow is the distinguishing 
mark of Yellow Strand, a veritable Samson 
among wire ropes. 


Always to be depended upon to sustain unusual strains, 
to last unusually long, to prove unusually economical, 
this unusually good rope has established a reputation 
that is a source of real pride to the manufacturers. 
This company also makes all standard grades of wire 
rope, for all purposes. 

Make your requisitions read, ‘‘Yellow Strand’’—or 
at least stipulate ‘‘Of Broderick & Bascom manu- 
facture.’’ 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 


Branches: New York and Seattle Factories: St. Louis and Seattle 













































shop. 
ARCH Junior Lathe 
lathe 
accuracy 


Send for 
Lathes which are built up to 30" 


430 Oak Street 





It Will Pay You to Own a 
MONARCH Jithior Lathe 


Hundreds of things of metal or wood, 
auto and home can be made 
rhis sturdy, 
guaranteed to work with 1/1000 of an inch 
was especially designed for inventors, 
experimenters and small shop owners 





$ 9" lathe,2 ! 

22 ft. bed with 
bench legs 

Free catalog of MONARCH 


THE MONARCH MACHINE TOOL CO. 


4 Cylinder 
our Cucte 


Marine Motor 


NEW life for your boat! Smooth, sparkling four-cyl- 

power—sturdy and reliable. Standard of the 
‘ee boats 14 to 30 feet. Only one size motor, but 
years of specialized marine engineering 
of assembly t hoose from. Send for 


for the 
with a MON- 
small engine 


It is easy 
to learn toop 
erate —— even 


world 
backed by 22 


beginners Eight variations 
Unive 


can’t jam it : catalog. Give kind and size boat you are 
figuring on 

Equipped UNIVERSAL MOTOR CO. 

withauto 47 Ceape St. Oshkosh, Wis. 

matic safety 

devices. re also ot 


LL ight ‘ '? Plas ts 
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swing. 








Sidney, Ohio 
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What You Can Do With this BOICE BENCH SAW 


Boice-Built Bench Saw Model 
140, illustrated here, provides 
a convenient, speedy, and eco- 
nomical way .of doing hundreds 
of jobs requiring power and 
precision Does cross-cutting, 
ripping, mitering, and grooving, 
with ease and accuracy. Special 
attachments enable machine to 
do grinding, sanding, drilling and 
dadoing. 


Write today for circular and prices on this machine, and also on 


Boice Junior Bench Saw, 


Motors and larger ben an sate 


W. B. & J. E. BOICE, 2225: 


cut 24%" stock- 
Dado head 5” dia. cuts grooves 
1\4° deep x %" wide, maximum. 
Screw. adjustment elevates table 
for exact depth of cut. Machine 
will also cut brass, copper, 
bakelite, tubing, rods, carbon, 
and many similar materials. 
Motor ‘4 h. p. ball - bearing. 
Sold on a positive Money-Back 
Guarantee 


Saws 7” dia 


*Jointer, 14° Bench Band Saw, 


* Toledo, Ohio 
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Getting Around the Finger Print.— 
Finger prints have proved the downfall of Most Durable 
many criminals. Burglars have beén using | Outboard 


Motor in 
the World. 


collodion on their hands to prevent leaving 
telltale finger prints and it works, for a short 
New York plundered 


time ago one gang in 
ten stores and escaped in a short space of 
time. 


Radium From Parsonite.—Parsonite, a 
new radium bearing mineral found in the 
Belgian Congo, was described lately to the | 
Academy of Seiences in an address written | 
by the Belgian Professor Shoef. The paper | 
told of the success that is being met with in | 


Almost as Easy to 


extracting radium from the mineral at a} 
special laboratory in Antwerp. Carr y as a 
A New Alloy Simulating Gold.—A ‘ 
young French chemist named Mazarin has i Pair of Oars 
invented a new alloy resembling gold and it | 
has been called “areum.” It has the bright- 
ness, durability and inoxidability of Makes a speedy power 


gold, 
which qualities will permit its substitution | 
in jewelry and other manufactures where | 
gold is now used. No particulars as to com- | 
available. | 

and Brine.— 


boat or pleasure launch 
of any boatorcanoe. A 
boy or girl can handle 
it. The whole family 
enjoy it. 2 H.P. Twin 
Cylinder. 


Weighs Only 35 Lbs. 


position seem 

Red Color in Solar Salt 
A note in Science calls attention to a pos- 
sible cause of the red color in solar salt and 
brine. Recent investigations tend to indi- 
eate that the color is due to micro-organisms 
that thrive in a media containing note less 
than 15 per cent of salt by weight, 








and one | 


in which the most favorable temperature is} 15 to 50 pounds less than usual, yet 
» ee 5 an ) deg. Ce igrade. 

betw J and sy a entigrade. —_| guaranteed more durable. Has real 

baie viltiam | Osler’s | Bequest-—Em-| carburetor, real magneto—no batteries 
Sir William Osler, famous physician, will to carry —spark and throttle control 
be placed in the Osler library at MeGill) like auto, instant reverse, self tilting 
University upon its arrival from England.) and ten other valuable features. Write 


The heart, as well as a medical library 
of several thousand volumes, were bequeathed 


for Free Catalog folder today. 


to the university by the physician. Special JOHNSON MOTOR COMPANY 
quarters in the new medical building have 888 Sample St. South Bend, Indiana 
been set aside for the bequest. Betoun Office ° 


“Too Previous” Stamps.—Two of the New York City 


Leeward Islands which Columbus discovered 


120 Broadway 















—St. Christopher and Nevis—are British 

possessions and, of course, have distinctive 

stamps. A recent issue shows woful ignor- oO nson 

ance of astronomical lore for Columbus is 

shown with a spyglass although Columbus DETACHABLE MOTOR 

died more than 100 years before Zachariah FOR BOATS AKRD CANOES 

| Hanssen devised the telescope if the credit ~ “a - 

is not be given elsewhere. The early history W. W, M len or women 

| of the telescope is very hazy. | e ant 1000 t= 6 | = = os me 
money if they will 


Our Decaying Historic Records.—The like these 
disintegration of priceless docu- y calling on homes a 1S 
United States Government was Conant ‘~~ a $6. .000 & year job to take i yi 


danger of 


ments of the 
met $252 pA. on his first sale. Bxperience not 














revealed recently, when Assistant Secretary | 

Rose of the Senate found the time-ravaged | alaiey many We tai you Tre, Frcs whi 

records of the first session of the Federal today giving past experiences if any, and references. 

Congress in an unlig net, musty room be-| The Fyr-FyterCo., 3348 Fyr-Fyter Dayton, 0 

neath the terrace of the Capitol. The con- - a 

dition of the records was said to indicate that a ed te ee Oy ed 

| unless properly cared for they would fall to MONEY ror YOU 

| pieces in a few years. The Monroe mes- 

sage had been kept in the files of the Sen- 150 Home-Study Books 

ate, and when taken out was so brittle it oh ng oe eo oe Oe 

threatened to fall apart if opened. It was Feition theateaie, Machine Shop. Carver 

placed in the hands of experts, who will la eee ee 

attempt its preservation. 1965 Michigna Avenue, Chienge 
The Most Deadly eee eet 

ments carried on at the Harvard Medica K 

LEARN WATCHWORK 25K EERO, ANG 


the bacillus of botulism is very much more services always in demand or you can 
deadly than prussie acid, although fortu- start in business for yourself. At 
|nately it is not So rapid in operation. The BRADLEY INSTITUTE 


| poison occurs very 


School indicate that the poison produced by 
A fine trade commanding a good salary and you: 





The greatest school for 
watchmakers in the world 
dress Horological Dept H 
Bradley Polytechnic Inst., Peoria 


rarely, but when it does 


usually several persons eat the food and are 











killed by it. The germ that produces the a ae eee & 
poison was discovered by a Belgian investi- 
gator in 1896. In 22 years there have only = 


this 
Sausages 


been 150 cases of illness from cause, 
but 111 persons have died from it. 
formerly were supposed to be the chief cause 
lof botulism. In the cases of the last few} 
years other foods have been involved, includ- 
ing string beans, cottage cheese, corn, aspar- 
agus, ripe and spinach. It also has 
been attributed to turkey, chicken and fish. 
While the victims frequently show the symp- 
toms in from 16 to 18 hours, they do not 
always develop before 36 hours. Weakness, 
| dizziness, headache and nausea first make 
their appearance. There is difficulty of vis- 
lion. Patients sometimes see double. The 
eyelids often droop, and control over them | 
is lost, so that the sufferer can see only by | 
| lifting them with his fingers. These effects | 


Combination 
Wood & Metal 
Portable 
Band Saw 


olives 





For Tool Rooms, 
Experimental 


flow from the attack of the poison on a par- | } stag te eS 
ticular brain center. Other brain centers | era, Dieta Work. 
become involved. Swallowing becomes dif- oon Font State, 
ie " > 7 ete rite 

ficult. The muscles controlling the voice be- | ~ Rh, Aang 
come paralyzed. The paralysis spreads to | pn Dept. B. 


the lips, tongue and respiration, and the vic- | 
tim gasps for breath. In the end paralysis 
of the respiration and the heart becomes | 
pel and there is death. | 





Racine, Wis. 


Racine Tool & Machine Co. 
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Caterpillars are made in sizes suitable 
for trucks of every type and weight 


What one satisfied user says 
about Caterpillar tires 


In a recent letter, Mr. E. C. Foss, superintendent of the Grays 
Harbor County Garage at Montesano, Washington, says: 


‘“‘We have used *Caterpillar tires on our trucks for the past three years 
and have nothing but complete satisfaction with them. 


“They give the trucks ability to use their full power by holding to the 
road and furnishing traction on particularly soft footing by virtue of their 
tread construction. 

“The cushioning effect is also very noticeable especially on our heavy 
equipment. 

“‘We have been able to obtain around 18,000 miles from the giant 
*Caterpillars on the rear wheels of our heavy trucks and this is con- 
sidered exceptional mileage under our working conditions which are 
very severe and tire-destroying. 

“The two tires on the rear of our 114-ton truck are the first *Kelly Kats 
used in this county. They were installed something over three years 
ago and have travelled approximately 30,000 miles and are still going.”’ 


This letter is not at all unusual. Indeed it is typical of the 
letters we are receiving every day from *Caterpillar users everywhere. 
The combination of traction, resiliency and mileage offered by 
Caterpillars seldom fails to win the unqualified endorsement of the 
truck operator who gives them a trial. 

*U. S. Government tests show that cushion tires 


are 50% easier on roads than are solid tires. 
Caterpillars are an advanced type of cushion tire. 


There is no Caterpillar Tire 
but the one that Kelly makes 


ELLy 
MAT 






250 WEST 57TH STREET 
NEW YORK, N. Y. 


KELLY-SPRINGFIELD 
TIRE COMPANY 







JHE TIRES WITH MINE LIVES. 
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Electrical Notes 


| The Production of Dry Batteries for 
Fal 1922 fell some 20 per cent below the 50,- 

000,000 manufactured in 1921. Despite the 
ever-increasing popularity of bell-ringing 
transformers and other devices which are 
taking the place of the usual dry battery, it 
is said that the dry battery continues to 


206 















6 
Bi king up 
° ” hold its own. Railroads and automobiles 
ft é I O | use a large number of dry batteries. Just 
: now there is an appreciable demand for dry 


batteries on the part of radio amateurs, who 
are using the single dry-cell vacuum tubes 
—_ - = > : 
ee ? instead of the troublesome storage battery 
heretofore necessary. These amateurs also 
require high-voltage “B” batteries. 


<6) _—. 
The Largest Turbo-Generator ever! 
constructed in a single unit is now being | 








Ss 








Gr eal 
built by the Westinghouse organization for | 


of the Atlantic the new Hudson Avenue Station of the | 
Brooklyn Edison Company. The unit will | 





From the time of wooden ships, have a rating of 62,500 kv.-a., three-phase, | 
through the age of iron to the present 60-cycle, 13,800 volts at 80 per cent power 
one of steel Cunard Liners have been factor. The operating conditions for the 
. ‘ , 99 turbine will be 265 pounds steam pressure, 
aptly called the Favorites of the | 200 degrees F. superheat, and 29 inches of 
Atlantic. The history of Cunard con- vacuum. Two 70,000 square foot surface 
our trip struction, equipment and service, in ee — the —- . — - ; 
- a ence are also being constructec yy the est- ou owe it to your 
each epoch throughout en genera inghouse organization for this new station. heme, pour eer amet 
to urope . tions, typifies the highest deve opment Each condenser will be served by two half nial Hatle bles 
in the speed, comfort and luxury of capacity circulating pumps driven by two-|  steet automatic 434 in. 35 
transatlantic travel. The present speed induction motors. The ultimate ca- tong, by 36 -_ = ° 
Cunard and Anchor Fleet of magni- pacity of the plant will be eight turbo-gen- bullets—a n y standard — 
fic d hi . ( f h erator units. Distribution will be at 27,600 automatic —— . 
cent, modern ships (most of them volts, instead of at 13,800 volts, as in other -— Se oo 2 10. 50 
oil-burners) exceeds a million tons, New York power plants, because of the dif- Substantial 32 eal. mil Pe 
ie r of getting icie ‘ircuits wi itary model 6 4% in. lon Shot Automatic 
The Fastest Passenger Service in the World en eee a font circuits with by 13in high. Shoots laclading Cea Meecine. 
F space. s— be 
AQUITANIA BERENGARIA MAURETANIA Increased Use of Ashestos-Covered| ®fd automatic ammunition. 
and their wonderful sister ships LACONIA, SAMARIA, Wire.—The advantages of asbestos in-| Both, models aro exceptionally fine guns that 
SCYTHIA, CARMANIA, CARONIA, TUSCANIA, TYRRHENIA, sulation are coming to be more and more! finest quality forged stecl and expert workman 
CAMERONIA, ANDANIA, ANTONIA, AUSONIA, etc. appreciated by electrical workers. In the| ship throughout. ABSOLUTELY GUAR- 
ease of electrical machinery, such as motors pare = =| . es pte a sagen Sm 
Write for full information and generators, the use of the usual silk or return within ton days and we will stern your 
cotton insulation limits the temperature to| money at once. 


D about 100 degrees Centigrade, while with the | SEND NO MONEY 
use of asbestos insulation the temperature] unless you wish. Write clearly your name, 
and ANCHOR may be safely raised to 200 degrees Centi page ag ks Fen Ce we will ship 
. . grade, with an increase in output per unit arrival. Write for our ew focarme eotelen. 
STEAM SHIP LINES weight of machinery and a marked saving ‘ 3 
in cost. Asbestos is admirably adapted to California Trading Company 
25 Broadway, New York Or Branches and Agencies electrical work, being available in the form) Dept.333 Terminal Bldg. Los Angeles 
——— of paper, woven covering, board, molded 


shapes and so on. Recently an electrical 


ies — oo ‘a ana manufacturer has placed a line of asbestos Filters 4 Gallons <a 


wires on the market which are especially , 
temo meatbaleaccrme 4 


| intended for fixtures. This wire is said to 
be liked by wiremen because it is neat, easy 
to handle and makes a good job that will The Pustest Pestant Filter 
stay good. The wire is available in six col- in the Wor 

FOR GRAPE JUICE, 
CIDER, ETC., ETC. 


ors for standard fixture finishes. The asbes- 
tos insulation is said to slide through fixtures 

HOME SIZE filters quart of water a 
minute, No. 7A $8.00. 


as if oiled, and will not ravel, fray or de- 

teriorate under heat, even if used with high LARGE SIZE filters gallon of water a 

wattage gas-filled lamps. en - oe 
Interesting Notes on Electric Flash VACCU-FILTER SALES CO., Inc. 

Lamps.—Two investigators have recently Dept. 7 70 Fifth Ave. New York 

earried out an extensive study of electric - - —_——— 


tony 


have learned that discrimination is neces 
World’s 


|sary in choosing lamps, as the requirements 

te a night watchman, a motorist, and other 

users differ considerably. Great variation . 

in de conten ak diameiieale “he iy the 10 Days FREE Trial ;"2"; ¢ 

in the nature of distribution of light in the shen Underwoad, Remington, Ot- 

beam also occurs. In order to obtain a| Trrrst big envio, very machine felt 
° oe . eb n or e new. 

bright uniform central field, gradually shad- Setsed for 10 yeers. Bend no money — 

° 2 r big Free Catalog shows how to save mone; 

ing off at the edges, lamp filaments and __ on type writers. terms. Write today. 


bulbs should be symmetrical with respect saTennaTional TYPEWarTES ExXcoNS* 


to axes and filaments should be at a uniform 
distance from the focus. Tests on flash 


lamps obtained from eleven manufacturers he 
are summarized in the article appearing in tter Business Systems 


the Electric Journal, giving the results of 
the investigation. Each lamp was lighted 
for 35 seconds four times an hour and tests 
ERE 







































Like Putting a New Film 


in a Camera 


UTTING a “Refill” Shaving Stick into Colgate’s 
“Handy Grip” is very simple, and it is done 
in a few seconds. 

The “Handy Grip” lasts for years. “Refills”, 
threaded to fit it, cost you the price of the soap 
alone. There is no waste. 

In addition to its handiness and economy, Colgate’s 
makes a copious lather that softens the beard af 
the base, where the razor's work is done. 

With hot water or cold, with soft water or hard, 
Colgate’s lathers quickly, and makes shaving easy. 
It leaves the face smooth, cool and refreshed. 


Send us 10c for the “Handy Grip”’, the metal'con- 
tainer, and a trial-size chasing stick. Then buy 
* Refills” anywhere, as you need them, for the price 
of the soap alone. Three months’ better shaving in 











3 
were conducted first for eight hours per day TONAWANDA.N.Y. BRANCHES EVERYWH 
and then for 24 hours per day, enabling life 
to be ascertained. The chief conclusions are 
as follows: (1) Except in the case of in- 
termittent use long two or three cell flash- (PES 
lights should be used as the greater life ap eill 
more than compensates for the increased MPF 

cost. (2) No appreciable difference for PLAINFIELD. N.J 

soldered and seamless batteries in service 
was noted, but the seamless case is probably 


























f 
each “Refill”, for less than the price of a day’ s cigars. 
‘. superior for long shelf life. (3) Large 
COLGATE & CO. Dept.40 199 Fulton St., New York Seman tomes wok mieten wes os Starting a Company ? 
| avoided except possibly for illumination at Ge jon nisiissiaabiabiimean ties 
| : s Save expenses a -s by Zz 
a considerable distance. (4) Confeal - re-| popular, COMMON LAW plan under a pure 
flectors usually give better light distribu- DECLARATION OF TRUST. ahoexperience 
: § ars ie ones. 5) tten- required to fill in DEMAREE STANDARD 
— pean porenet 7" i ag) 4 os . FORMS, issue shares and begin doing business 
tion should be given to uniformity in con at once. Genuine DEMAREE FORMS are 
struction of lamps; small displacements of nationally known. approved by atterness and 
» filame » 28 siti ay utilized by successful concerns throughout the 
the é filame nt from the best — c . United States. Send for large, free pamphlet 
diminish the candle-power in the axial direc- (D-28) containing valuable information that 
tion by 50 per cent. (6) Closer co-opera- you may need. C. S. DEMAREE, legal blank 
tion between makers of flash lamps and publisher, 708 Walnut, Kansas City, Missouri. 
manufacturers of lamps is desirable. 
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Reduce power 
bills, practically 
prevent shut- 
downs due to 
bearing trouble, 
cut production 
costs. Operate 
equally well at 
any angle on floor, 
wall or ceiling 
without change 
or adjustment 


FAIRBANKS, MORSE & CO. 


CHICAGO * Pioneer Manufacturers 
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| Gasoline Camels 
(Continued from page 153) 


and is designed to allow the latter to travel 
| over the most irregular soil, no matter what 
|} may be the obstacles, such as rocks or the 
| like, or on the other hand depressions or 
holes, we will briefly refer to the main prin- 
ciple, without going into any great detail. 
The main object is to allow the entire 
endless belt as a whole, to occupy any angle 
| with the vehicle body, and for this reason 
the main pulleys are by no means secured 
to the vehicle, but the whole system is made 
| to pivot about a main axle B, which serves 
| as the center point and supports the weight 
of the vehicle. It will thus be observed that 
| for this reason alone, the caterpillar device 
| is very flexible in its action. 
| The rear pulley A is mounted on an axle 
| which extends below the car, but this axle 
has a loose mounting so as to be able to 
rise or descend. On the contrary, the main 
or middle axle B is rigidly secured to the 
vehicle frame. Upon the end of the axle are 
mounted the upper and lower spring por- 
tions C which are pivoted, as will be ob- 
served, on the vertical center line of the 
main axle. At each end, the two spring 
parts are connected together by a vertical 
check or link D, and this carries at the bot- 
tom a pair of rollers #, with a pivoted bal- 
ance arm mounting. In this manner there 
are two pairs of rollers, or one pair on each 
side of the main center line. At the front 
is the second large wheel or pulley F, which 
rests on the ground by its own weight, but 
without supporting the weight of the car, as 
it is connected with the main axle only by 
a bar H. 
| The arrangement as a whole is so con- 
structed as to provide for the greatest flex- 
ibility, owing to the rise and descent of the 
main wheels, or to the varied positions 
which can be taken by the small rollers, as 
these cannot only move up and down, but 
are also tilted in pairs upon their rocker 
arms in the plane of the vehicle. Two gen- 
eral eases are thus provided for, that is, any 
sudden upward or downward slopes in the 
ground, or large obstacles, in which the main 
caterpillar as a whole will be tilted or piv- 
oted, or again, small obstacles such as in- 
dividual rocks or the like, and here the small 
rollers by their flexible movement will allow 
the rubber beit to yield in the upward di- 
rection and to take a sinuous shape which 
may be quite irregular, for each small roller 
can move upward for a good distance. It 
is the ingenious combination of the flexible | 
or pivoting movements that accounts for the | 
great suecess in traveling upon all sorts of 
| ground, for instance, as in one of our pic- 








tures, in which the ear is going up an ir- 
regular slope, it is noticed that the whole} 
device pivots about the rear axle and makes | 
quite an angle with the vehicle body, and, | 
of course, this angle will depend upon the 
| varying surface of the ground. On the other 
hand, the small roller combination is espe- 
cially of use for fitting close upon a curved 
surface, or for taking small obstacles, such | 
as stones particularly, in which case the belt 
ean take a sinuous shape. It will thus be 
seen that the car is practically able to travel 
upon all kinds of ground, and this accounts 
for the great suecess it is having in practice. 

We should add that a change-speed box is 
provided which gives two geared speeds and 
a direct drive, the range being from 2 to 20 
miles an hour, at an engine speed of 2000 
r.p.m., but as the engine can be run at 2500 
r.p.m. the speed of travel can be further 
increased. Should one belt be upon a slip- 
pery place and the other on hard or rough 
ground, the difference in adhesion would 
cause one belt to slip on the spot in case 
the effort to be furnished is abnormal (in 
the same way as for wheels), but the rear 
axle mechanism has a device for blocking 
the differential which is controlled by the 
driver, and the two belts now work together 
by a solid connection and this provides for 
the good travel of the vehicle. It should be 
noted that the main rear axle has a spring- 
less mounting and serves properly as a pivot 
for the endless belt device as a whole. 


Where Do Elephants Die? 
ONE of the great mysteries of the natural 

history world is where elephants go 
when they die. Curiously enough the body 
of an elephant that has died from natural 
eauses has never been discovered either in 
India or Africa. Among native races there 
is a widespread belief that, when the great 
beasts feel the end approaching, they make 
their way to some secret hiding place in 
which to die. The whole question is just 
|as big a mystery as ever, in spite of the 
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The “Three Per Cent” Law 
And the Coal Handling Problem 
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Barber-Greene Bucket Loader and Conveyor handling coal. 


How Machine Shoveling Lowers Costs 
and Takes the Place of Shovel Labor 


Any casual inspection of coal pile gangs will indicate the truth of 
the prevalent statement that “we are absolutely dependent on alien 
labor to use the shovel.” 

The so-called “three per cent” immigration law, however, has had 
the effect of actually diminishing the existing supply of unskilled 
labor. 

In the period ending May 31st, 1922, there was an actual excess of 
emigration over immigration; nor does there seem to be any 
believable promise of a basic change in this condition. 


The effects are plain in the prevalent increases in the rates for un- 


skilled labor. 


They are equally plain in the prevalent tendency to employ mechan- 
ical shoveling and handling in place of alien crews. 


In as short a time as three months, Barber-Greene equipment of this 
sort saved $19,000 as against hand shoveling in a Massachusetts 


plant. 

In another plant in the same state a Barber-Greene Bucket Loader 
(a mechanical shoveler) and Barber-Greene Portable Conveyors 
eliminated an entire night shift of ten men. 

Before one of our engineers had studied the coal-shoveling problem 
in this particular plant, the night shift and the constant struggle to 
maintain its strength, were accepted as necessary evils. 


After his recommendations were put into effect, the night shift was 
unnecessary. One man operated the mechanical stoker that they 
had always used, and the power house payroll was shorter by ten 
names. 

A Barber-Greene Bucket Loader carried the coal from a track 
hopper directly to the crusher, or else to storage piles. From the 
crusher it went via a Barber-Greene Portable Conveyor to the 
stoker—or else to a reserve bin for feeding the stoker. 


With this arrangement of equipment four men could unload a 60 
ton car in 30 minutes. e loader operated with one helper could 
put 50 tons through the crusher in | hour and 15 minutes. Barber- 
Greene material handling engineers have achieved similar results 
for many hundreds of other plants, both large and small, by demon- 
strating how the standardized Barber-Greene equipment can be 
adapted to the requirements of each particular case. 


We will be glad to send you our AB catalog and cost reports. 


Or, if the shortage and cost of shovel labor are a pressing problem 
for you, we will be glad to have one of our engineers call now, 
without any obligation on your part. 


Barber-Greene Company 
Western Park Avenue Aurora, Illinois 
Offices in 33 Cities 


BARBER@® GREENE 


Portable Belt Conveyors Self Feeding Bucket Loaders 
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| Civil Engineering Notes 


The Great Lake Hydroelectric Project oy 
in Tasmania is now completed, having a| AMERICAN OPEN HEARTH STEEL 





maximum capacity of 63,000 horsepower. American Bessemer Steel 
Of this, 54,000 has been already contracted | 
aa Keystone Copper Steel 


| Internal Combustion “Locomotives.”— 
| A terminology rather foreign to American 
usage is found in some equipment now being 
| installed upon docks in the Gold Coast, and 
described in The Engineer for December 15. 
Though these engines are actually internal 
combustion affairs, the term “locomotive” is 
used in their description and they resemble 
strongly in appearance a dwarf steam loco- 
motive. They are in every sense automobiles 
on the railroad track. 

Tube-Making in the Movies.—At an| 
|informal meeting of the British Institution 
of Mechanical Engineers in December, a 
film was exhibited showing the manufacture 
of solid-drawn steel tubes. The film was in- Black and Galvanized 
troduced with a brief outline of the several | Keysrone Copper Street is an alloy made by the addi- 
processes employed in piercing billets prepar- | tion of a certain percentage of Copper to well made 
atory to their being drawn down to tubes. Steel, thereby increasing its lasting and rust-resisting 
The film itself gave glimpees of most of the qiies —— — souviee condition. Unexcelled for 

5 5 culverts, tanks, flumes, roofing, siding, gutters, spouting, 

processes through which the tubes go, and | and all exposed sheet metal work. Send for booklet 
was followed by lantern slides of pipe joints. | @viné results of actual service teste, 
Films of this character are fast making a| Wemasulactge Sheet and Tis Mill prodectefor all par 
place for themselves in industry, and it is | Sheets, Formed Roofing and Siding Products, Culvert 


KEYSTONE 







































































able aan Portab] y kind of On any equi "i Teady to m particularly gratifying to see them so well = ee ee Electrical 
‘ TaCtion. . S°Mi-por, 8 Circuls rent, — Ount received in conservative Britain. ects, Automobile Sheets, Tin and Terne Plates, Etc. 
Sed it ar C. 22 - Write Electricity from Brown Coal is the STEERER Sk 
POssible th 4 gen tator If You h bold undertaking now being put through by | 
Cal co © op ratio Makes et us h ave a Pow the government of Victoria. rhe scheme pEe- | ..caeeeeanee 
drill "Structi, n f ele tri ing urs el You wr el Problem vides for the erection of a generating sta 
8, floor Surfac. . 1Uipm S nc Oblig. ork it our tion on the coalfield with an initial capacity Combination Bench 
t lepho Tlac¢ 3 ent &ation - +. ° It of 50,000 kilowatts, but capable of doubling. Lathe, Milling and 
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| is said to clear away 40 to 60 square feet of 


| which naturally produce a strong chip, much 


expanding pulley differs considerably from 
the ordinary pulley type. Segments are 
| fitted between two circular plates with 
| radial slots, adjustment being made by a 


| one 
| actual expansion is effected by a thrust plate 
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Mechanical Engineering Notes _ | 

The Conveyor Belt has been found able 
to beat the cheap labor of India at jobs of | 
large bulk such as the unloading or loading 
of large quantities of sand and brick be- 
tween car and ship, car and storage, ete. 

Machine Bearings have apparently 
been reduced to their simplest terms by a 
German inventor, who uses pieces of lime- 
stone embedded in an ordinary white metal 
bush. On tramears in the Hamburg section, 
these bearings have shown a life of 35,000- 
45,000 miles, against 6000-7000 for ordinary 
white-metal bearings. 

The Increase in the Fatigue Factor 
due to the presence of an excessive number 
of rivet holes in a given section of metal is 
not so high as it had been supposed to be, 
according to a recent British investigation. 
This, it will be understood, is quite aside 
from any direct weakening of the tensile 
strength of the piece, and refers, as the title 
of the research indicates, only to the fatigue 
effect. 

What Are Wearing Qualities? 
wearing strength of a metal is in part a| 





And now— 


The Popular Science Library 


209 





—Another great publishing achievement of the 
House of Collier 





function of toughness, and in part of hard- 
A British contemporary suggests very 
that even as regards hardness 
are on no certain ground, and 
that as regards wearing qualities in toto 
there is at present no single satisfactory 
test. A more or less conventional way of 
expressing wearing strength by means of a 
single numerical index would indeed be a 
thing of much convenience. 

The Last Word.—That this is probably 
just as far ahead of us as it ever was is the 
thought which we take away from a recent 
advertisement. Machine design’ has been 
moving so fast, for so many years, that one 
might be pardoned for supposing that funda- 


ness, 
pertinently 
tests alone we 


mental principles must by now have been 
pretty well settled. Yet a prominent tap 
manufacturer is able to announce a radi- 
eally different tap contour that is so new 


as to have the patents still pending, and | 
which he regards as a development of prime 
importance. The claim is made that with 
this tap, drilling speed is tapping speed. 
Sand Blast for Cleaning Boiler Tubes 
is the latest thing in this important field. 
Put out by a concern at Durlach, Germany, | 
the apparatus consists of a length of pipe 
with a special nozzle, hitched to a com-} 
pressed-air line, and a supply of sand. The 
sand is claimed to cut away scale and to 
polish the tube surfaces without damage of 
any kind, and may be employed wherever 
the pipe can be introduced. The air pres- 
is from 15 to 30 pounds, and the con- 
sumption about 4000 cubie centimeters of | 
free air per minute. In 60 seconds the blast 


sure 


of course, a far better | 
| 


while with soot, 
performance is scored. 

Proper Rake Adjustment.—The Prac- | 
tical Engineer quotes some worth-while re- 
marks on this subject which it attributes to 
one O. Linley. When taking heavy cuts 


seale, 


power is absorbed by forcing this 
past the top of the tool. The more acute 
this angle, the less the chip has to be bent 
and driven, and the less power thus wasted. | 
In earbon steel, this “top-rake” angle can- 
not be too acute, owing to the weakness of 
the metal; but with high-speed steel, the 


of the 


great strength allows a more acute angle of 
top-rake. Accordingly, it is now possible, 


and accepted practice, where much metal is 
to be removed, to use a deep cut and fine 
feed rather than the reverse. 


An Expanding Pulley.—A new British 


striking gear, which opens or closes. the seg- 
ments as required by sliding them in the 
slots. In this way a variation of 60 per 
eent can be made in the speed—employing 
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The walls of houses can be built 
with guns? 


Soap cleans away fat, 


Not more than one per cent of 
the available coal in America 
has been mined so far? 

If you are exposed to a violent 


thunder storm, it is safest to 
get soaking wet? 
There was no summer in 1816, 


snow fell month that 


year? 


every 


The periscope was used on a 


federal warship in the Civil 
War 

Clocks _ were in common use by 
the ancient Greeks, the 


speeches of Demosthenes 
were timed by them? 

A full grown oyster will produce 
about nine million eggs? 

The deadliest poison comes from 
a plant of the common butter- 
cup variety? 


Every question you can ask 
about Science is answered in 
these Sixteen Handy Volumes 


METEOROLOGY—by Charles Fitz- 
hugh Tallman, Meteorologist, 
U. S. Weather Bureau 
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Yew York University 
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Norman _ Taylor, 
Brooklyn Bo- 
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pulley to drive a similar one. The 
(provided with a ball thrust) which oper- 
ates internal cones; these slide along the 
boss or barrel and operate on a_ tapered 
surface on the underside of the segments. 
When each set of segments reaches its 
least diameter a turning movement occurs, | 
with the result that as expansion takes | 
place, the edges cannot cut the belt, as the 
radius of each segment is less than that of 
the pulley as a whole. Centrifugal action is 
overcome by means of specially-designed 
springs, housed in a malleable cast-iron 
flange ring and enclosed by an aluminum 
guard. The gear can be arranged for auto- 
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ROM Hero’s tiny steam engine, in- 

vented in Greece more than a hun- 
dred years before Christ, to the giant 
turbines that drove the Majestic across 
the Atlantic in five days, six hours and 
fifty-three minutes— 

From Gilbert’s first groping experi- 
ments with electricity in the sixteenth 
century to the miracles of modern sci- 
entists, which carry music and the hu- 
man voice into your home by radio— 


From the very beginnings of scientific 
research, almost before recorded his- 
tory, to wonderful inventions that will 
be perfected next week and next year— 


The whole story of science and inven- 
tion has at last been told in a fascinat- 
ing, readable style in the sixteen beau- 
tiful volumes that make up the new 


Popular Science Library 


Edited by Garrett P. Serviss 
Published and sold 
only by P. F. Collier & Son Company 


WITH THIS LIBRARY at hand you 
can answer every question about sci- 
ence; you will surely enjoy it and profit 
by it; for unlike other scientific works, 
it is not the product of any single au- 
thor, but the work of sixteen authori- 
ties, each a master of his field. 


Do not confuse this library with any earlier, 
perhaps obsolete, scientific books. It is brand 
new, just off the press, and waiting for you. 
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Actual service has proved the 
Jenkins globe shaped body the 
best in gate valve design. This 
shape permits a thorough, even 
distribution of metal and insures 
valves that resist, without dis- 
tortion and leakage, the severe 
stresses of working pressure and 
expansion and contraction of 
piping. 

Jenkins design provides for 
use of fewer parts, each of which 


found in Jenkins Gate Valves 


Always marke 


enkins Valves 


and heavily con- 
structed. Standardization of 
manufac'ure insures _ inter- 
changeaLility of parts. 

Identify the genuine by the 
Jenkins “Diamond” and sig- 
nature. Supply houses every- 
where. 
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Miscellaneous Notes 


California’s Fruit and Vegetable Pack. 
—The annual output of the fruit and vegeta- 
ble canneries of California amounts to 17,000 
carloads, or enough to fill a train 135 miles 
long. 

Honey That Will Not Be Gathered.— 
tees have preempted the top of the Henry 
Clay statue in the cemetery at Lexington, 
Ky. ‘This statue was struck by lightning a 
few years ago and the head dislodged, and 
a new head was fashioned by a sculptor, and 
it is in it that the bees have their hive. 

Who Licked Stamps First?—A claim 
is put forward for one James 
of Arbroath, Scotland, who submitted speci- 
mens of adhesive postage stamps to a com- 
mittee of the House of Commons in 1834, 
Rowland Hill is also credited with the in- 
vention, having experimented with adhesives 
in 1837. As Rowland Hill directed the Brit- 
ish postal arrangements for many years he 
was probably the 

Automobile Foot.—‘Housemaid’s 
knee” has dropped out and we have some- 
thing else to take its place. This is what 
is known as “Automobile Foot,’ which is 
selective, aristocratic and harmless. This is 
eaused by the slight cramp from holding the 
foot on the accelerator for long periods. It 
is not probable that many will seek medical 
assistance from this new ailment. It must 
not be supposed that automobile foot, or 
chauffeur’s foot as it is also called, has the 


sole distinction even at present, for there are 
other vocational foot disorders, such as 
“policeman’s heel,” “dancer's foot,” “golfer’s 


foot,” and others. 

Jenny Lind as an Inventor.—We scan 
the records of the Patent Office in vain to 
find the name of Jenny Lind as an inventor. 
Yet she 
for the “parlor ear.” When 
brought to this country by P. T. 
she was obliged to spend much of her time 


she 


first man to lick a stamp. | 





Chalmers 


was responsible in a large degree | 
was | 
Barnum 


in traveling from place to place on the| 
wretched railroads of the period. So, to re-| 
duce the discomforts of the trip, she had 
the seats of an ordinary car removed and 
the vehicle furnished with chairs, tables and 
other pieces of furniture which would be 


appropriate to a parlor. She jocosely called 
this her “parlor ear,” 
from this that we get the 


Pullman chair cars. 


name 


and it is undoubtedly | 
for our | 


| 
| 


Discovery of a New Valley.—The dis- | 


coveries of new 
few in the United States, owing to the great 
activity of the Geological Survey, as well 
as explorers and mountain climbers. There 
seems, however, to be an unconquered valley 





in Siskiyou County, California. 
Valley,” G. W. Pellepreau, the 
of the valley, said he had glimpsed it from 
a mountain peak with the aid of high- 
powered binoculars. From all reports he 
believed the valley had never been entered. 
Some men believe it abounds in game and 
that mineral deposits are likely to be found. 
Walls of sharp peaks surround the valley, 
standing like a barricade against man’s ad- 


territory are comparatively | 


“Hidden | 
discoverer | 


vance. Once over the walls, Pellepreau | 
predicts, sealing ropes and ladders will be | 
necessary to get beyond the chasms. He 


estimates the valley contains 300 acres. 


Color for Hospital Walls.—The mod- 
ern hospital has been made about as sani- 
tary, cheerless and uncomfortable looking as 
it is possible to make it with the aid of 
white calcimined ceilings, enameled walls, 
and white enameled iron furniture. In the 
Fifth Avenue Hospital all this is 
The walls are delicately tinted in 
buff or tan, and the furniture 


new 
changed. 
French gray, 


is what we would find in a modern hotel. A | 
great deal of the horror of a hospital is/| 


brought about by the idea of being wheeled 
into an immense operating room, with noth- 
ing but operating tables, knives and saws, 
which 
tion from their own ills, and the patient 
usually remains in terror until the anaes- 
thetic has done its work; but at the Fifth 
Avenue Hospital the patient is taken into 
an anaesthetizing room which resembles a 
small parlor. It is attractively furnished 
and even has a rug on the floor, and there 
are curtains at the windows. This new 
hospital has many interesting devices; for 
}example, suites of offices are provided for 
| physicians at the hospital, so that they can 


|see their private patients just the same as| 


they would in their own office, thus being 
able to keep in touch with the other patients 
in the hospital. This 
physicians to take advantage of the diagnos- 
tie facilities of the hospital for their private 
patients, 


are not calculated to distract atten- | 


office enables the} 


| 


| 
| 
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The Powers System of 
Room Temperature Con- 
trol is the only one using 
the vapor disc type of 
thermostat. It needs no 
annual adjustments. It 
will function as perfectly 
when the heat is turned 
on in the fall as it did 
all the season before. 


N THE effort to secure maxi- 

mum production of an accep- 
table sort at the lowest operating 
cost no expense is spared when pro- 
viding the right kind of tools or 
machinery. But, after all, it’s the 
human element that makes or pre- 
vents the proper standard of excel- 
lence. 


You can increase the production 
of skilled hands and minds by 
maintaining the proper temperature 
at all times. Sharp contrasts of heat 
and cold especially indoors, cause 
complaint, discontent, nerve strain, 
and generally lessened efficiency. 

Besides there is a very definite 
saving of heat—therefore of fuel 
and money—in the automatic regu- 
lation of workroom temperature. 
It has been demonstrated that 
around the temperature of human 
comfort an increase of 5 degrees 
means an increased fuel consump- 
tion of not less than [6 per cent. 


The Powers System of Auto- 
matic Temperature Control pays 
dividends big enough to return its 
original cost in a short time through 
the savings effected by better health 
among your men, fewer accidents, 
and less bungling of work. And 
it will function perfectly for years 
without adjustments or repairs. 





In addition to room temperature con- 
trol, there is a Powers Automatic Heat 
Regulator for practically any process in 
your factory where heat is a factor. 
Some are self-contained, others are 
operated by air or water. 


Let us prove in your plant the money- 
value there is for you in Automatic 
Heat Regulation. Over thirty years’ 
experience is at your service. 

‘VI! 


e 

HE EL 

TeEPow Ta) i tolnes Fre Heat UR | 
2788 Greenview Ave., CHICAGO 

NEW YORK BOSTON 
Pittaburgh, Pa. 
Portland, Ore. 
Rochester, N. Y. 
St. Louis, Mo. 
Salt Lake City, Utah 


San Francisco, Calif. 
Seattie, Wash. 















-| 





Baltimore, Md. 
Buffalo, N. Y. 
Butte, Mont. 
Charlotte, N. C. 
Cincinnati, O. 
Cleveland, O. 
Des Moines, Ia. 
Detroit, Mich. 


El Paso, Tex. 
Indianapvlis, Ind. 
Kansas City, Mo. 
Los Angeles, Calif. 
Milwaukee, Wis. 
Minneapolis, Minn. 
New Orleans, La. 
Philadelphia, Pa. 


The Canadian Powers Regulator Co., Ltd 
Toronto, Ont. 


Halifax, N.S. Montreal, Que. 
Winnipeg, Man. 


Calgary, Alta. 
Vancouver, B.C. 


(2061) 
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)'| New York Life Insurance Co. 


(Incorporated under the Laws of New York) 

















| 346 BROADWAY, NEW YORK, N. Y. 








Seventy-Eighth Annual Statement 








TO THE POLICY-HOLDERS: 

As the Company becomes larger it becomes increasingly important that you should better understand your 
relation to it and better appreciate what you as a policy-holder really own, and what your property is doing for 
you and for others. Here we are—mutual, no stock, no dividends except to you, no division in purpose, just a 
general plan to stand by each other against the vicissitudes of life and against that certain but unknown date 
when our obligations to our families will mature. 





We together, approximately 1,500,000 of us, stand pledged to help each other, and our dependents, to the 
extent of $4,000,000,000. As the laws of Life Insurance figure it, our present liability is $788,236,317.00. We have 
in hand, accumulated as a sinking fund with which fully to redeem these mutual pledges, just under $1,000,000,- 


000. See balance sheet below. 


ee 


This is a great property. Your policy represents your share in that property; your policy IS PROFERTY. | 
Do you own a piece of Real Estate? Your Real Estate is not so certain in its value as your Policy in this Com- | 
pany. Do youowna Bond? The best Bond is no more certain than your Policy, and lacks its EMERGENCY | 


POWER. 


You bought your bit of Real Estate, your Bond and your Life Policy for the same purpose—to protect your 
dependents, to protect yourself, in old age. Your Life Insurance Policy is as certain as your Bond, more depend- 
able than your Real Estate. This property is being distributed almost as fast as it accumulates under an increas- 
ing business. In 1922 we paid you (policy-holders and beneficiaries) $130,143,274.58. 


DARWIN P. KINGSLEY, 
President. 








Balance Sheet, January 1, 1923 
Bonds at Market Value, as Determined by Insurance Department, State of New York | 





ASSETS LIABILITIES 


Bank Ttabe WWNE. sock ccvecccscdsess $ 8,238,684.28 kc ckekeacoesaned $788,236,317.00 
First Mortgage Loans— Other Policy Liabilities............... 22,747,657.36 
Cs ccc ci cinevieeweeuaied 57,592,277.53 Dividends left with Company to Accu- 


On Residential and Business Prop- mulate at Interest................. 10,492,741.71 
] Pictadnsescwonnacuutase sae 143,070,999.93 Premiums, Interest and Rentals prepaid 3,508,893.64 


TS ee 166,099,516.84 Taxes, Salaries, Accounts, etc., due or 

Bonds of the United States........... 115,370,340.00 a a as 7,452,155.33 
. 4c ct ¥aseh enenene dude 285,079,312.14 Additional Reserves ..............4.: 7,946,366.00 
Bonds of other Governments, of States Dividends payable in 1928............. 48,769,410.67 
and Municipalities ..........---.-. 152,583,974.81 | Reserve for Deferred Dividends....... 39,310,473.00 
GENE cdc Shu es caeens Ceeeeeeweshessenes 8,816,310.47 General Contingency Funds not includ- 

NN iss caiid ch ol as saneus 51,700,794.96 Se RR eae 60,088,196.25- 


| Total . . . . . . . $988,552,210.96 Total . . . .. . . $988,552,210.96 
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WELLER EQUIPMENT 


FOR THE HANDLING OF THE RAW 
MATERIALS AND FINISHED PRODUCTS 


Increases the Output 


| Our Line Includes 
Apron Conveyors 
Belt Conveyors 
Chain Conveyors 
Spiral Conveyors 
Bucket Elevators 
Steel Storage Bins 
Bin Gates 
Power Shovels 
Car Pullers 
Screens 
Coal and Ash Handling 
Equipment 
Power Transmitting 
Machinery 


Cuts the Payroll 














Most Every Plant Needs Weller Equipment 


Our many years of experience in the making of mechanical 
equipment places us in a position to give you the best possible advice 
in regards to the installation of the proper equipment with a view to 
increasing your production and reducing your operating expense. 


This Advice is Free — Write Us 


WELLER MFG. CO. 


1820-1856 N. Kostner Avenue Chicago, IIl. 


Sales Offices: 
Pittsburgh 





New York Boston Baltimore San Francisco Salt Lake City 





Weller Made Spiral Conveyor Gives the Service 

























































Just a few of the 
products 


that magnetic separation is improving 


-for a thousand and one practical and 
profitable uses. 

Dings engineers can show manufac- 
turers the way to greater economies, iron- 


ONSICDERING the simplicity of the 
c; basic principle involved, the value 
of magnetic separation in countless 
manufacturing processes, is remarkable. 


= 
Where used? 


Dings Separators are improving the many free products, and larger profits. Ask for In connection with 
products shown above--and hundreds pulletins covering any application that the varied products 
of others. Magnetism in the form of high interests — above (poultry food 
intensity electro-magnets--is the force salt, fertilizers, pot 
tery, tin, tungsten 


Dz iad firs i — 


J tale, salad oil, choc- 
magnetic pulleys for extracting tramp late, emery, graph- 
iron from conveyed material, thus pro- , gold, asbestos), 

Pe in mines, mills, 


utilized. 


iron products, brass 
, products, glass, glue 
These magnets may be in the form of : pas & 





tecting crushers. Or they may be used for 


MAGNETIG 


femoving the iron from pottery slip, for grain elevators, 
refining minerals and ores, for separating SEPARATIO chemical industries, 
etc. 


minerals, for reclaiming iron in foundries 


DINGS MAGNETIC SEPARATOR CO., 709 Smith Street, 


Milwaukee, Wisconsin 





| by 





| held on January 
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| Radio Notes 


Radio Amateurs in France.—Accord- 
ing to the Under-Secretary for~ Posts and 
Telegraphs, more than 50,000 private radio 
installations are now in operation in France. 
This figure is in striking contrast with the 
few stations in existence but a few years 
| past, when the French laws limited amateur 
radio to experimental and instructional in- 
stitutions. 

Radio Panels and Cabinets are at last 
becoming standardized so that a builder of 
radio apparatus can safely proceed with a 
given panel knowing all the while that a 
cabinet can be obtained at any time to take 
|that panel. One of the leading manufac- 
turers of panels has now adopted the com- 
mendable practice of wrapping his goods in 
neat packages, with the size plainly marked, 
and with simple but invaluable directions 
| as to how to work and finish the panel. The 
panels are trimmed smooth and are packed 
in glassine to protect the surface so that the 
buyer receives them in perfect condition. 

Exercises by Radio.—A novel feature 
has been introduced by the WHN radio- 
phone station at Ridgewood, N. Y. This 
station has been broadcasting morning ex 
ercises as early as 7 a. m., for the benefit 
of early risers, in addition to its weather 
| report and the latest overnight Washington, 
foreign, and domestie news. Another period 


of morning exercise is given at 7.30 a.m. 
| At 8:00 a. m. still another period is provided 
for late risers. These exercises are given 


At 9.15 a. m. the WHWN station 
sends out a series of reducing exercises, in 
tended especially for women, and at 10.30 
p. m., bedtime exercises with music are given 
in connection with final night news and the 
}evening program. 


with music. 


| 

| * . 

| Transatlantic Radio Telephone Pro- 
| grams are becoming relatively common. 


Indeed, one of our eastern radio-phones now 


ealls itself an “international radio-phone 
station,” and adds “U. S. A.” to the usual 
announcement of its location. The WOR 
radio-phone at Newark, N. J., was the first ! 
station to transmit across the Atlantic. | 
Since then the WJZ and the WGY stations 
have been picked up in England and France. 


A Plymouth radio amateur during the latter 
part of December, succeeded in hearing the 
whole of the evening program broadcasted 
the General Electric Company 
WGY. A loud-speaker was used and six 
heard the concert plainly without 
using head-phones. 


persons 


Radio Telephony for Transatlantic Ser- 
vice is well within the range of early 
realization. Several weeks ago the Amer- 
ican Telephone and Telegraph Company con- 
ducted some interesting radio telephone tests | 


| between New York City and New South- 
gate, a London suburb. Although radio 
telephone words had been transmitted across 


the Atlantic before these tests, it remained 
for these recent tests to prove that entire 
conversations could be carried on with dis- | 
tinctness and full understanding. Mr. | 
Thayer and Mr. Carty of the telephone | 
}eompany spoke from their offices in New |7 
York City, using the usual telephone instru- 
ment which was connected by a telephone 
circuit about 70 miles long, half of it being 
underground cable and half open wire, lead- 
ing to the powerful radio telephone trans- | 
mitter at the Roeky Point station of the 
Radio Corporation. The distance from the 
Rocky Point station to New Southgate is 
3400 miles. For the transmission there 
were employed 20 of the new 10-kilowatt 


vacuum tubes arranged with modulators and 
filters to radiate about 100 kilowatts of 
radio energy. 

Radio Standardization. | 
being written we learn 
Standards has called a 
standardization to be 
in New York City. 
at the request of 


Conference on 
As these lines are 
that the Bureau of 
conference on radio 
12, 1923, 
eall has been issued 
Institute of Radio Engineers, the Na-| 
Radio Chamber of Commerce, the 
Radio Apparatus Section of the Associated 
Manufacturers of Electrical Supplies, the 
National Retail and Dry Goods Association, | 
the American Kadio Relay League, and the | 
| ———_ 

| 


The 
the 
tional 


Radio Corporation of America. Invitations 
are being issued to all national associations 
of an engineering and technical nature} 
known to be interested in radio standardiza- 
tion, and radio manufacturers will be repre- 
sented through the trade associations of 
which they are members. The purpose of 
the conference is to eonsider broadly (1) 
whether a formulation of standards for radio 
apparatus and service shall be made; (2) if 
so, what general classes of apparatus or ser- 


station | 
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Patents 
Trade-marks 
Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


an invention which you contem- 
plate patenting, or a trade-mark which you de- 
sire to have registered, we shall be pleased to 
have you consult us. We have thoroughly expe- 
rienced attorneys in our New York, Washington, 
Clevelend, Chicago and San Francisco offices, with 
long experience in preparing and prosecuting 
both patent and trade-mark applications. 


If you have 


Prompt, Conscientious and Efficient Service 


The SCIENTIFIC AMERICAN contains Patent 
Office Notes, Decisions and other matter of inter- 
est to inventors—and particulars of recently pat- 
ented inventions. 


We shall be pleased to send, without charge, 
our Handbook on United States and Foreign 
Patents, Trade-marks and Copyrights. 


MUNN & COMPANY 


Woolworth Building, NEW YORK 
Scientific American Building, | WASHINGTON, D.C. 


Hanna Building, CLEVELAND, OHIO 
Tower Building, CHICAGO, ILL. 
Hobart Building, SAN FRANCISCO, CAL. 


Wud QHLLU OULU UCAS 


Annual Subscription Rate 
(established 1845) one 


$4.00 


emit by postal or express money order, bank 


draft or check. 


FOR | ADV ERTISERS | 


ldg., 
AGENTS WANTED 
SHIRT MANUFACTURER 


to sell complete line of shirts 
Exclusive patterns Big 
Madison Mills, 503 ‘Broadway, 
WORLD'S fastest agent’s seller. 300° profit 
eeded in every home and store. Establish pe 

anent business. y venues Mfg. Co., 821 E. Grand 
ivd., Detroit, Mich 


wants 
direct to 
values. Fre« 
New Yor h 


gents 
earer. 


POLMET Polishing Cloth cleans all metals like 
agic. Fast seller at 25 cents. Sample free. | 
Gale Co., 17 Edinboro St., Boston, Mass. 


AGENTS 500 per cent profit. Free samples gold 
letters for store fronts and office window 

asily applied. Large demand everywhere. 
al offer to general agents. Metallic Letter 
31-X, North Clark, Chicago, U. S. A. 


C 





pl 
fu 
to 


MONEY ellverins mirrors, 
ating, knives,’ spoons, auto headlights. Outfits 
rnished. Free booklet. International Labora 
ries, Dept. 25, 311 Fifth Ave., New York. 


MAKE all kind 





workers 
n 
Animals, 


Ce 


| Statues 


Gi 
Gi 
ni 
en 


yu 


ished 
placed with manufacturers. 
made 


Ce 


Metal Cast 


Ye 


pate 


AMERICAN MADE METAL TOYS AND 
NOVELTIES 


“MANU IFAC TU JRERS on large scale and home- 
wanted to manufacture metal toys and 
Barking Dogs, Wag Tail Pups, Wild 
Automobiles, Indians, Bird Whistle 
Baseball Players, Cannon, Toy Soldiers 
of Liberty, Miniature Capitols, Bathing 
rl Souvenirs and others. Unlimited possibilities 
iaranteed casting forms, complete outfit, fur- 
shed manufacturers from $5.00 up. No experi- 
ce or tools necessary. Thousands made com- 
per hour. 1923 business starts now. We 
y goods all year and pay high prices for fin- 
goods. Cash on delivery. Contract orders 
Special casting form 
and information free 
if you mean business ; 


New 


velties. 


ywboys, 


Catalog 
invited only 
1696 Boston Road, 


to order. 
»rrespondence 
Products Co., 
ork. 





se 


motor 


ov 


teries, ete. Automobile Digest, 542 Butler Bldg., 
Cincinnati. 

BOOKS 
_LIGHTS, COLORS, TONES—Nature’s Finer 
Forces, including vibrations, electromagnetons, in- 


ve 


c 


postoai“,, $2.00. 


AUTOMOBILES 
AUTOMOBILE owners, 


nd today for free copy 
magazine. Contains 
erhauling, repairing, ignition, 


garagemen, mechanics, 
America’s most popular 
helpful articles on 
carburetors, bat- 





coldlights ; illustrated; 250 pages, 
Stevens Scientific Publishers, 242 
Francisco, Cal. 


ntions, radio, 


ywell St., San 


Theo 





Your own_ products. 
mulas, trade secrets. Different, dependable. , 
alog free. F. Thaxly Co., Washington, D. 


managers to open branch —— manage salesmen. 


BUSINESS OPPORTUNITY 
PREPARE SELL. 


Fo r- 


— 


RESPONSIBLE corporation wants general sales 





$500 to $5000 necessary ; mses to Baltimore al- 
lowed if you qualify. ‘ade ress Manager, 603 N. |) 
Eutaw Street, Baltimore, Md. 
5 

MEN—Will you increase your earnings? Work 
at home evenings? Then write, enclosing stamped 
addressed envelope. Normande S., 147 est 23d 
St., New York. 





.$0.50 per year additional 
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Classified Advertisements — Continued 
BUSINESS OPPORTUNITY iin! 


YOU CAN have a business profession of your 
vn and earn big income in service fees. A new 
stem of foot correction ; readily learned by any- 
e at home in a few weeks, Easy terms for train- 
g; openings everywhere with all the -trade you 
n attend to. No capital required or goods to 
y; no agency or soliciting. ddress Stephenson 
aboratory, 23 Back Bay, Boston, Mass. 


$75-$150 WEEKLY assured if you hustle. Sell 
tractive gold signs to stores, offices. Unlimited 
mand, xperience unnecessary. Free samples. 
me Sign Co., 367 West Superior, Chicago. 


CHEMISTRY 
YOUR chemical or electro-chemical 
ved by an expert chemist. Consultation by 
ail Five Dollars. Write me. W. Stedman Rich- 
ds, Consulting Chemist, Box 2402, Boston, Mass. 
FOR INVENTORS 


INVEN TORS. Expert 

















problem 





professional service at 


vest cost. frite for explanatory lite erature. 
\mon-Baxter, 2240 Ryer Avenue, New York. ye 
INVENTIONS developed to practical mat.u-/; 


acturing basis. 


ynfidential. Light manufacturing. Reliance, 138 
West Broadway, New York. 

I SELL PATENTS. Established in 1900. To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, New _York. 


WANTED—An electric belt invented. Address 











E. J. Smead & Co., Vineland, N. J. 
FOR SALE 
U. ‘Ss. PATENT on “Force Feed Oil Can” pos- 
essing many unique features. Outright sale for 
300. For full particulars address George Dutton, 
Vanscory, ry, Sask., © anada. __ ek) 
U. S. PATENT on mechanical auto signal. For 
partie ulars and sample, address A. ittig, 152 


riving Park Ave., Rochester, N. Y 
HELP WANTED 


HOTELS NEED TRAINED MEN AND WOMEN. 
Nation-wide demand for high salaried men and 
yen. Past experience unnecessary. We train 
su by mail and put you in touch with big oppor- 
tunities. Big pay, fine living, interesting work, 
quick advancement rmanent. Write for free 
book “YOUR_BIG “oPPORTU JNITY.” Lewis Ho- 
tel Training Schools, Suite 6842, Washington, D.C. 


INSTRUCTION 
BECOME A LABORATORY EXPERT. Study 


Microbiology, Bacteriology; interesting, profitable. 
I 
P 
I 











rinalysis outfit free. Vrite for free prospectus. 
hysicians and Surgeons College of Microbiology, 








mm 959, 550 Garfield Ave., Chicago. 
LETTERHEADS 
LE TTERHE ADS, well printed, and Steel Die 
Vork are our specialties. If interested in high 
ade work that will command attention for your 
essage, write us. Letterhead Press, 1451B 
adwe Lys New York. 
‘LITERARY ASSISTANCE 
SPEAKERS, Eectarers, Writers—-We prepare 
peeches, lectures, essays, special articles. Prompt, 
holariy service. Authors Research Bureau, 500 
{th jt ‘aon York. a 
MAIL ORDER METHODS 
0 WEEK, evenings, I made it; mail_ order 
iness, Booklet for stamp tells how. Sample 
d lan. 25 cents. ‘ree 12 articles worth $3. 
sci Scott, Cohees, N . a 
MANUFACTURERS 
MANUFACTURERS, let us make your jigs, fix- 
\ and special tools and do your manufactur- 
in our plant. We can make almost anything 
the electrical or mechanical line if made of 
metal. Correspondence solicited. F. Jos. Lamb 
Co., 1968 Franklin St., Detroit, Mien, 
MISCELLANEOUS 


MINERT MACHINE DRILL HOLDER for hold- 
ing drill while swedging and sharpe ning. Cana- 


dian Patent No. 216140, United States Patent No. 
85523 for sale. Christopher Devenish, Box 43, 
Coly ile, , Washington. e ae 








sensation in wrenches. 
Grasps pipes, nuts and 
adjusting. Over 30,900 
100 per cent profit. If 


ROBERT wrench is a 
t surprises everybody. 
bolts any size without 
ld. You make almost 
uu eall on stores, shops, garages, factories 
mes write us today for full particulars about 
“The Wrench With the Bull rpoe Grip.’ 
Wrench Co., 71 Murray St., ew or 


CHOOSE THE RIGHT VOCATION. Ask for 
FREE Vocational Self Analysis Chart S. C. Vo- 
tional Service Bureau, 20 E. Jackson, Chicago. 


HIGH-GRADE SMALL RADIAL BALL BEAR- | 


INGS at the cost of hardware goods ; international 
andard sizes accurately finished; special 
eated bearings, 7 mm., bore 22 mm, ; 

7 mm, thick, 30 cents each. Knipe Ball earings, 
»6 Columbia Road N. W., Washington, D. C. 
SPENCER TURKEN—Newest fowl, half 
y, half chicken ; meat turkey flavor; average 

eggs year. Booklet free. Spencer, R-1, Santa 

Cruz, Cal. id 


MODELS AND MODEL SUPPLIES 
MODEL 


heat- 


tur- 
200 


Boilers, Electric and 
team Boats, Yachts, Model Ship’s Fittings and 
Model Makers’ Supplies. Send 20c for new large 
lustrated catalogue and handbook. Bathe Mfg. 
o., Dept. G., 5214 Woodland Ave., Philadelphia, 


WANTED 


YOUNG MEN and women to learn Morse and 
Vireless Telegraphy. Railroads and wireless com- 
anies in great need of operators. We teach you 
uickly and procure positions at big salaries. 
‘reat opportunities for advancement. ex- 
enses low; can earn part. a today for free 
1talog. School established 187 Dodge’s 
raph Institute, Vail Street, Valparaiso, Indiana. 


Steam Engines, 





WORK on models, mechanical or electrical de- 
ices on contract basis; machine work and stamp- 
ng at reasonable prices. Williams-Purchas Mfg. 
‘o., 1 Church St., Richmond Hill, Long Island. 


Research and model work strictly ! 


or | 


Robert | 


diameter | 


Tele- | 


SCIENTIFIC AMERICAN 


vice shall be included, and (3) what pro- 
eedure shall be recommended. for carrying 
out the conclusions reached by the confer- 
ence. It is expected that any radio stand- 
ards formulated will be so prepared that they 
may ultimately be adopted with the approval 
of the American Engineering Standards Com- 
mittee. 

The Reflex Circuit is the latest ar- 
rangement to attract the attention of radio 
amateurs, following close on the heels of the 





Armstrong super-regenerative cireuit. The 
reflex circuit is an ingenious device for us- 
ing vacuum tubes twice over: 
a given radio signal is passed through a cer- 
tain number of tubes acting as radio fre- | 
quency amplifier tubes, then rectified by 
means of a erystal detector, as a general 
rule, and then passed back or “reflexed” to 
the same tubes as were first used, but this | 
time serving as audio frequency amplifying | 
| tubes. Thus three tubes may be employed 
to do the work of six tubes. The use of a 
erystal detector for rectifying the radio sig- 
nals is said materially to simplify the ar- 
rangement of the reflex cireuit. One of the 
ae radio manufacturers has placed a 





reflex receiving set on the market, which 
| makes use of a small two-foot loop antenna. 
Resting on any library table with its small 
loop mounted on top of the cabinet, this 
reflex receiver will receive broadcasting sta- 
tions on a Joud-speaker up to 100 miles, and, 
when using head-phones, it will receive sta- 


tions up to 1000 miles. By using an out- 
side antenna greater distances can be 
spanned. 


Expiration of the Fleming Valve Pat- 
ent.—On November 7 last, the Fleming 
valve patent, which has been the cause of 
radio litigation for many years, expired, and 
in the opinion of many persons in and out 
of radio, of the hindrances to 
radio progress has been removed. The ex- 
piration of this important British patent 
gives to the American inventor of the three- 
electrode tube, Dr. Lee de Forest, the right 
to make free of his own invention, here- 


one serious 


use 


tofore denied to him. Shorn of all legal and 
technical terminology, Dr. Fleming had in 


his valve a mere rectifier of high frequency 
current, perhaps of value in a com- 
mercial sense than even the erystal detector. | 
It is conceded that the Fleming valve was 
never in any sense a good radio detector for 
practical purposes. The DeForest patents | 
on the audion or three-element vacuum tube, | 
number over twenty. Rights to manufacture 
the audion and to use it in long-distance tele- 
| phone communication, as well as in the radio 
field, have been granted under the form of 
a lease to the Western Electrie Company, 
which is the manufacturing agent of the| 
American Telephone and Telegraph Com- | 
pany, and also through an exchange of pat- 
ents to the General Electrie Company, West- 
inghouse Electric and Manufacturing Com- 
pany, and the Radio Corporation of 
America. 

The Acoustical Problem in Broadeast- 
ing being squarely faced in Great 
Britain, where radio is the hobby of the 
hour. In a recent of The Electrician | 
of London a correspondent points out some 


less 








1S 


issue 


of the present drawbacks to good broadeast- 
ing. Among other interesting observations, 
he points out that much of the present re- 


ceiving equipment is designed primarily for 
ordinary radio telegraph work and not for 
radio telephony. The regenerative arrange- 
ment, for instance, is an excellent method 
of increasing the sensitivity of a receiving 
| set by feeding back part of the output into 
the input of a vacuum tube, but while doing 
it unfortunately changes its sensitivity 
with frequency so that fine articulation is 
somewhat impaired. It would often be ad- 
| visable to limit reception to nearby stations 


so 


| and to do away with the regenerative 
feature, so it would seem. Again the design 


of transformers play a fundamental part be- 
cause unless these are so designed that their 
ratio of transformation at audio-frequencies 
is nearly constant over wide ranges, distor- 
| tion results. Receivers, too, whether of the 
small head type or of the loud-speaking type, 
are liable to introduce distortion. For ex- 
ample, it is a common fact that the dia- 
phragms of ordinary small receivers have a 
tendency to resonate around 800. It fol- 
lows, therefore, that every time a singer or | 
a musical instrument emits a note some- | 
where near this frequency, distortion occurs. | 
This is even more apparent in loud-speakers. | 
The horns, too, are highly important so far | 
as their acoustical properties are concerned. | 
pre nag <a the acoustical problems of the | 
studios have been studied so that the re- 
maining sources of distortion are rather at 
| the receiving end than at the transmitting. | 





that is to say, | 
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‘The Dependable 


MINNEAPOLIS THERMOSTATIC 


Relay Switch 


A dependable remote control 
switch. Used with any Min- 
neapolis Thermostat, it is ideal 
equipment for control of elec- 
trical apparatus where tem- 
perature change is afactor. Op- 
erates on an entirely new and 
approved principle. Trans- 
former is built into the relay, 
providing 714 volts for the 
thermostatic circuits. Main 
switch operates on 110 volts. 
Switch works unfailingly. So 


constructed as to make it im- 


possible to stick in neutral posi- 
tion. Power is furnished to 
the solenoids until the action 
is completed and the circuit 
changed—a result of exclusive 
‘*Minneapolis’’ construction. 
No springs to break or weak- 
en. Few moving parts; stands 
long, hard usage. 


For use in connection with auto- 
matic oil burners, refrigeration ma- 
chinery, ventilating equipment, elec- 
tric ovens for various purposes, and 
other equipment in which control 
of temperature is necessary. 


HUMANE, 





Users and manufacturers of such 
equipment are requested to write for 
descriptive literature, stating pur 
pose for which relay switch is desired. 


MINNEAPOLIS HEAT REGULATOR CO. 
2901 Fourth Ave.So, Minneapolis, Minn. 
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“Underwriter approved” 


INNEAPOLIS™ 


HEAT REGULATOR 


The, 

















We Save $3000 Every Year in One Plant 


for book which tells how and w 
Full of facts. 


BURN SMOKE-REDUCE FUEL BILLS 






The Twin-Fire Hand Stoker increases boiler 
ower, saves 10-30 per cent fuel and eliminates smoke. 
nstalled under oilers from 60 to 1000 H. P. in 
Partment, O and Industrial *. FREEB Send 
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cording to size. 
ready to buy 






Interesting. 
TWIN-FIRE FURNACE COMPANY 
S. Dearbo: 


ae . rm , cl ago 
Successful Furnace Builders Since 1898"’ 















LATHES 


9 to 18-inch Swing 


List price $150 and up ac- 


1en 


send f 
Lathe Catalog and prices, 


W.F.& John Barnes Co. 


__1999 Ruby St, ROCKFORD, ILL. 


or 








Ice Making and Refrigerating 


THE 
899 Clinton Street 


EXPERIMENTAL WORK 
IDEAS DEVELOPED 

in a machine shop equipped for 
PRECISION WORK 


THOMPSON TYPE MACHINE CO, 


VILTER MFG. CO. DEPT. Ss 
Milwaukee, Wis. 223 W. Erie Street 


Machinery 
Corliss & Poppet Valve Engines 


Bulletins sent upon request 








MODEL WORK 


Chicago, Ill. 
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Kellogg Radio Equipment for Better Results 


The Kellogg rheostat is of simple design, 
having but one moving part. 

It is so arranged that a maximum contact 
surface is provided, making perfect contact. 
To assure perfect current to the most crit- 
ical tube, the rheostat operates on the half 
turn of the resistance element. 


No. Each $1.50 
Ask your dealer for Kellogg Radio Equipment 
Use, Is the Test 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 


CHICAGO 
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Where Do Elephants Die? 


(Continued from page 207) 


=. 





* . 
. fact that many attempts have been made to 
MUTVPiny j solve the problem. The districts where ele- 
ey phants occur in a wild state have been 


scoured in all directions in the hope of dis- 
covering the last resting place of the huge 
animals, but without any result. Quite re- | 
cently another determined attempt has been 
made to penetrate the mystery, but, up to 
the present, nothing of any value has been 
discovered. As a matter of fact the prob- 
lem has more than a scientific interest to it. 


OR. 
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I he Fascination Any individual who is so fortunate as to} — ese a 
find the elephants’ graveyard will certainly | RA 
f tl St have made a fortune. On this spot there - Fron 
must be a huge accumulation of ivory, a D d bl R d — 
O 1¢e ars commodity which is continually increasing in epen a e adio batt 
ml ; . value. E M4 & 7 li Noth 
ATURN with its rings, Mars with ; a oa quipment upp 1e€s $4] 
its canals, the craters of the moon, Our Psy chic Investigation ‘| We cheatin the bast comic ta Radio cte- q 
the much-talked-of sun spots — you (Continued from page 160) munication, buy your requirements from 
can actually see and study all these Another problem that is interesting enough us. Order by mail. Wholesale and re- 
wonders with to mention on the mere ground of the dif- tail. Catalogue and Price List on request. 
ficulties which it presents is that of pho- 
tography under conditions where the flashing | DOUBLEDAY HILL 
Bausch & Lomb of a bright light would not be tolerated. ms 
The layman’s suggestion here, of course, is E L E C T R | C C 0 
| E i ES( <2 PES to use ultraviolet light, which most of us . 
know to have high photographie value. Un- Washington, D. C. Pittsburgh, Pa. 
is fortunately, these short-wave radiations are WMU Broadcasting Stations KQV Chare 
Bausch & Lomb Telescopes, made not a thing apart, and no source for them THe 
by America’s leading lens-makers, are is known which does not at the same time | Sin a gar, eign, as Caned 
scientifically accurate, well built and give off visible wave-lengths in considerable 


magnitude. Moreover, since it is the short- 


beautifully finished. They are made . . - 
= length light that disturbs the medium, and 











H ange , 9 2] 
In ranges of power from 24x to 120x, the longer waves from the red end of the} ls 
and equipped for both terrestrial and spectrum that are tolerated by her, we Is 
astronomical observation. Country should have no guarantee until we have is 
clubs, yacht clubs, schools and homes tried it that the ultraviolet would not Gis- | is 
. . . turb the psychic balance even more seriously ° 
become observatories when equipped than vielite white Make le 
. . . « “ 2 id 
with one of these beautiful instruments. A rather large class of psychic phenomena | le 
Write for literature on these new telescopes. are those that appeal to the sense of sound. _ 
ion tees ab cnet anton? Doubtless some of our readers were mildly Fy 
—_ J Se shocked to learn that we did not contem- H 
. . plate the exclusion of these. As a matter $ 
Bat scH & Los Opticat Co. of fact, the human race needs badly to be | ® 
601 St. Paul St., Rochester, N.Y. reminded that the eye is not its only sense . = 
New York Sen F Washiagton ae Chicago organ. We are altogether too much in the | GENERAL RADIO COMPANY 
teenies nen habit of assuming that the verdicts of all | Massachusetts Avenue and Windsor Street 
other senses must stand or fall upon their CAMBRIDGE MASSACHUSETTS 
checking by eye. This, in our opinion, is a Se ee 





grave mistake. The sound wave and the 
electric current are real phenomena, regard- 
less of what the eye may tell us about them. 
And surely the person who insists that every- 
thing must be seen to be believed, will ad- | 





mit that the air is a material substance ? So For Radio Receiving Sets 
before deploring our willingness to admit Cunningham Tubes will im- 
ing ‘ * >» see *s e » rove the reception of any 
things that cannot be seen, but can be re Cm ee ees 
corded through other vehicles than that of % hissing and is recognized as 5 R 
vision, we hope every reader will examine —— Equipments Write today for bouk. 
one . © 
more critically the grounds for his depend- ' improve your Harfo Set, and Tor 
ence upon this one avenue of contact with TYPE C_200 pearest dealer 
Riis J c 
the external world. a ee sme 
: , ‘ our service 
Our departure from this exclusive depend- $5.00 Addresayourprob 
ence upon one means of perception brings c.vV.cmmennn T 
with it the necessity for recording sound Home Office: Eastern Rep’tive 
P . es 248 First St., 154 W. Lake St., 
waves with the same precision as that to San Francisco Chicago, Il. Se 
= 


which we are accustomed in the recording | 
|of light waves. The answer, of course, is 
easy—the phonograph for occurrence and 
eharacter of sounds, the directional micro- 
phone for their source. Incidentally, we 


eannot conveniently use up miles and miles 
of wax in keeping our phonographs running The New 
for the reception of any sounds that may B ° 
urgess Kadio Atlas 


| occur; so we shall have to have some sort 


of cut-in and cut-out for the phonograph of the World ; 














——— he e are not ~~ certain a 10c Brings It sai 
this wl automatic, and actuated Dy 1€ Lists every broadcasting station in the cor 
| occurrence of the sounds that are to be re- world and contains three big double- ha 
| corded; or whether one of the experimenters pege mane, 13 x 16 wy. ee Ye 
will have a switch which he will be charged World, ee ete 
with closing whenever sound-wave phenom- and by towns with wave lengths and 
ena are oceurring. names of owners. Maps show time di- 
es Anott =r a a ee visions and radio districts. U.S. Army VI 
Ne Cha; Sib] Another comparatively recent scl 1 and Navy Stations, also Relay System 
ch Ns e development is one that most of us first met | of Radio Stations. 
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ee ang nometer and other devices for recording the and many other descriptive facts and 

respiration, the heart-rate, the blood pres- data. ae Oe limited. Don’t fail to 

sure, and the other psychological functions mention your 78 name. 

of a human being are not the creatures of ny ee BATTERY COMPANY : 

Mr. Reeves’ imagination. They exist, and OO ote wi B. 

we shall use them at our seance. Inde- Burgess Batteries, Ltd. 3 

pendent experiments are right now being Winnipeg, Toronto, Montreal it 

made in New York seeking to determine the BURGESS = 
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extent of their utility in the seance room. 
RADIO BATTERIES | iter \ 


Just what fluctuations in the mediums = 
physical processes will they show at the Ask Any Radio Engineer” BATTERY 


moment when phenomena occur, and just fA) 
what will be the significance of this? We 
hope to take advantage of what others may 
find out here, and to make our own contribu- 
tion. An interesting suggestion, and one 
































which we shall put into effect at times, is aa 
Steel Truck Wheels that the emotions of the sitters should be || ° 
clocked off by these instruments. | a 
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ete | the cigarette than it has in either the cigar 
or hall G heck j 
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Nicotine in Your Tobacco and 
Tobacco Smoke 
(Continued from page 164) 
nicotine in the tobacco smoke. ‘Tobacco, in 
the three forms in which it is commonly 
used—the cigarette, the cigar and in the 
pipe, burns under altogether different condi- 
tions. The result is that the smoke contains 
varying amounts of nicotine. In the case 
where the tobacco burns most completely, the 
nicotine content of the smoke will be least. 
Furthermore, the amount of tobacco, still un- 
burnt, which the smoke has to traverse be- 
fore it reaches the mouth, is also a factor; 
for in its passage through the cigarette, cigar 
or bowl of the pipe, the smoke has a chance 
of absorbing nicotine from the unburnt to- 
bacco. 

The cigarette contains the least amount 
of tobacco and burns with the hottest flame. 
The red glow at the end of the cigarette pro- 
duces almost complete combustion of the to- 
bacco. The combustion in the case of the 
cigar is not as complete as that in the cigar- 
ette, but more complete than that in the 
pipe. Furthermore the smoke has less dis- 
tance to travel through unburnt tobacco in 


or the pipe. 


When Electricity Magnifies the 

Speaker’s Voice 
(Continued from page 167) 
trodynamic receiver, and whatever subse- 
quent improvements were made were in the 
nature of mechanical modifications, rather 
than on the electrical characteristics of the 
apparatus. 

The electrodynamic receiver avoids all the 
weaknesses of the ordinary receiver, cata- 
logued above. For one thing, the diaphragm 
is in no way directly concerned with the 
magnetic flux. There are no pole pieces 
to interfere with motion, which may be as | 
great as the elastic limit of the diaphragm. 
A large horn attached immediately above the 
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Recognized everywhere as the 
very finest made—write for 


Bulletin C-3 


Licensed under Armstrong U, S, Patent No. 1,113,149 


The COLIN B. KENNEDY CO. 


(Incorporated) 
U.S.A. Saint Louis 


San Francisco 











YOU WANT THE BEST 


¢ RADIO“ 

that Now 
The RADAK R3 Receiving Set is 

said by delighted owners to surpass sets 


costing double. Every home should 
have a radio set. 


Don’t Wait. Investigate Now 


Distributors : 


VIRGINIA RADIO CORPORATION 


Charlottesville, Virginia 











“B” STORAGE 
BATTERY PLATES 


Lead type, size 54x 
214 inches. For high 
voltage ‘‘test-tube’’ 
or “bottle” batteries. 





Write for descriptive 
matter. 





J. A. RITTER, Lansdowne, Pa. 











diaphragm provides the air column for the 
| diaphragm to move. In the present instru- 

— nt the field is magnetized to a point ap- 

| proximately 20,000 lines per square centi- 

meter with a current of .66 amperes flowing 
in the field coil. The movable coil, with a! 
resistance of 20 ohms, will take care of ap- 
proximately 10 watts of modulated current 
as supplied by an amplifier through the 
proper step-down coil and will give off 
sound accordingly. When it is remembered | 
that only an extremely small fraction of a/| 
watt is necessary to produce an audible sig- 
nal, some idea may be realized of the volume 
of sound generated by this instrument, pro- 
duced by the flow of ten watts. It must be} 
remembered also that due to the electro- | 
dynamic principle involved, all of the in- 
coming energy is transferred into air vibra- 
tions, and that the instrument is not only | 
eapable of producing loud responses to large 
inputs, but also is superior for clear artic- 
ulate response to very small currents and is | 
fully as sensitive if not slightly more so in 
this respect than the best design of electro- 
magnetic receivers. 

Commercial development of this type of 
receiver proceeded along several interesting 
and different lines. For receiving telephone 
speech alone, without loud-speaking char- 
acteristics, with a 70-ohm coil, a receiver 
was built, using permanent magnets to be 
used on ships and in marine stations where 
communication was difficult. This type of 
electrodynamiec telephone, using a double ear 
tube arrangement from the diaphragm, has 
become standard equipment of United States 
Navy destroyers for marine telephone com- 
munication and is being used on hundreds 
of merchant vessels for the same purpose, 
in conjunction with the anti-noise trans- 
mitter. The receiver can easily be made 
water-tight and its clearness of reproduction 
makes it indispensable for talking to the 
noisy engine room of any vessel. 

A phonograph attachment was developed 
and placed on the market in 1916 and con- 
| sisted of an electrodynamic receiver of the 
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Catalogue 


EE 


One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Book, and Guide to 
Successful Radio Work —one copy is 
yours Free. _ 

Simply write us a post card and we 
will mail the complete book to you Free, 
by return mail. 

It quotes the lowest prices, amaz- 
ingly low prices on everything for the 
expert and the amateur. Every im- 
proved part, the most up-to-date out- 
fits, everything that is needed of the 
most modern type—at the lowest 
possible prices. 

It gives a list of broadcasting stations, anu 
gives much information about radio construc- 
tion and operation. Every one interested in 
Radio needs this complete catalogue and book 
of instruction. 


4 

Why Pay Higher Prices ? 
Montgomery Ward & Co. has for fifty years dealt on a 

Monap-liadk basis, absolutely guaranteeing everything 
- sell. With quality absolutely assured, why pay 
ce prices elsewhere? Write today for this Free Radio 
Book and see for yourself the Saving it will bring you. 

One copy is yours Free. You need only write us a post 
cara, 


Write to the house nearest you. Address Dedt. +R 
Chicago Kansas City St. Paul Fort Worth Portland, Ore. 





Montgomery yWard &§ @ 


= The Oldest Mail Order House is Today the Most Progressive = 











| loud- -speaking type, and its horn, a control 
| box containing the proper induction coil and | 
| switches to control the current of the device, 
and a transmitter tone arm. Many and} 
varied were the experiments necessary to 
determine the proper location of the trans- | 
mitter on the phonograph tone arm in order | 
that needle scratch be eliminated, and yet | 
perfect reproduction of the musie be main- 
tained. This equipment was also supplied 
with a hand transmitter in order that speech 
might be amplified by the same instrument. 
The voice and music from a_ phonograph 
ean thereby be amplified enormously for out- 
door use. 
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THE SIXTH SENSE OF INDUSTRY 


demperature 


lowe oe 


IF hn SENSE OF “SIGHT” SATISFIED 
THE STEEL INDUSTRY! 


It did in the old days when human eyes 
estimated the temperature of the mol- 
ten metal. Results were uncertain. 
But today this guesswork method is 
eliminated by 7ycos Pyrometers even 
tho the temperature mounts higher 
than 3600 degrees Far. This is done 
either by direct contact or by the radia- 
tion of the heat rays. Results are now 
controlled by 7ycos. Tycos Pyrometers 
are the “sixth sense” of the steel 
industry. 
MANUFACTURERS 


What is your problem of applying this “‘sixth sense” of 
industry to your plant? Write us and literature on your 
particular problem will be sent you. 


Iycos IN THE HOME 

Send for literature on any of the following home necessities: 
Tycos Wall Thermometers, Tycos Stormoguides. Tycos Fever 
Thermometers, 7ycos Hygrometers, Tycos Bath Thermom- 
eters. Taylor Home Set—Candy Thermometer, Oven Ther- 
mometer, Sugarmeter, Tycos Office 
Thermometer, Taylor Quality Com- 
passes. 

There is a Tycos and Taylor Tempera- 
ture Instrument for Every Purpose. 


lor [Instrument Companies 
ROCHESTER, N. Y. 


TYCOS Bidg., 
Toronto, Can. 





Tycos Optical Pyrometer 


Tycos Temperaturelnstruments 
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All that Registers is—Work! 


WORK MOVES at the counter-equipped machine. 
Because work alone moves the figures of the counter. 
Work alone makes the record that indicates workman’s 
earnin Good production must be shown—since 
it is all. that counts with the employer and all that 


registers on a 





The large Set-Back Reo 
right 
tual 
The small Revolu- 


oution Counter al 
is less than 

size. 
tion Counter 
shown nearly full 


below 1s 
Ste. 











| NO 


The Set-Back Revolution Counter above re- 
cords the output of the larger machines where the revolu- 
tions of a’shaft record operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 


illustrated, $10.00 (subject to discount). 
The Small Revolution Counter at left records 


the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to hight, fast-running 


Will subtract if run backward. Price, $2.00. 





machines. 


There’s a Veeder to help you in developing any machine—or 
machine operator—into a better producer. You'll readily find 
it in the new 80-page Veeder booklet ; no obligation in sending 
for the booklet. 


The Veeder Mfg. Co., 


18 Sargeant St. 
Hartford, Conn. 
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Turner “Master” Blow Torch $ 825 


Worth a Dozen Cheap Torches 


400° more Heat. The 
“Hot-Spot Hump” in- 
stantly converts kero 
sene or gasoline to a hot, 







Slotted 


Air iniet Flared Air Inlet 


Separate Needle Valve 


Hot Spot 


dry, gas. Sap 
Shut-off and Adjusting 
Needle valves are sep- 
arate—impossible to en- 
large orifice. 

Automatic Safety Valves 

— impossible to explode. 

One opening in Tank — 
prevents leaks. 

Pistol-Grip Handle— Comfortable—convenient. 
Tank: Extra Heavy Polished Brass. 

Try one: You'll never fool with any other kind. 
Price $8.25 f.o.b. Sycamore. Ask your jobber or 
dealer to supply you. 


Send for FREE catalog of Tarner Blow Torches and Furnaces 


{' [HE TURNER BEASSWORKS ) 


Cedar Street 
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New Method of Salvage by 
Compressed Air 
(Continued from page 181) 
then attached and tugs take the boat in tow | 

and place it in dock. 

There are several outstanding features of | 
the Reno system which place it in a class 
by itself. The depth at which it can operate 
is limited only by the strength of construc- 
tion of the submarine chamber. The present 
machine has been built to withstand depths 
of 400 feet or nearly 300 feet deeper than 
divers can work. The drilling of the holes, 


the hauling down of the pontoons and the 

insertion of the hooks are not affected by PUMP SILENCERS 

the depth of water. The absence of light » = oc — 

at great depths is overcome by the search- SAFETY VALVE SILENCERS 
lights on the tractor. The tractor is guar- BLOWER SILENCERS 








anteed great freedom of movement on the 
bottom, on account of the fact that the Built by 
greater part of the sea bottom is composed 
of fine sand, gravel or broken shells; while THE MAXIM SILENCER co. 
the average change of depth in the North || 122 Homestead Ave. Hartford, Conn. 
Atlantie is on a grade of 1 in 124. 

The time consumed in performing the | Write for Information 
operations is short when compared to the 
ordinary salvage operations which depend on 
the use of the divers. The drilling of holes SALES AGENTS: 
is rapid; insertion of the hooks is a simple McIntosh & Seymour Corp., 
operation and the filling of the pontoons Auburn, N. 


Ingersoll-Rand Co., New York City 
Pacific Diesel Engine Co., Oakland, Cal. 
Pacific Net & Twine Co., Seattle, Wash. 


air depends only on the capacity of the 
Delays might be caused 


with 
compressors used, 








by storms which would make it dangerous | am : N . 

to lower and raise the tractor. To over-| Wright & Lacy, San Francisco, Cal. 
come this, the mother ship to be used in} sia — ——_—_—_— 
future operations will be provided with a ——— 
well, so that the tractor can be raised and 

lowered through the bottom of the ship and SOUTH BEND LATHES 


—_ saenge Gear 























thereby avoid the objection of the weight of 
the tractor being swung out over the side of "xs $216.00 
the ship at the end of a boom. Storms 1’ x4 273.00 
nd alll » Gletust li ill hs . Moe 13, x5 354.00 
ane surrace ais ur ances wi , rave no effect 15°x6 431.00 
on the equipment after it is attached. 16" x 8” 512.00 
There is no serious movement of water due 18) x 10) 721.00 
. | , a . thelow « 21 x12 1016.00 
to eve ne the most se vere storms Delow a 24" x14 1353.00 
, ) fat et: : , 
depth of about 50 feet; 80 that should a An 80 page book South Bend Lathe Works 
storm drive the mother ship to port or cause LL 421 Madison Street 
a delay in the work after part of the pon —--4_—. L_ 
toons have been attached, that part of the ia 


left 


equipment already placed may safely be 
until conditions improve. 


When We Paint Our House 
(Continued from page 184) 

It has been mentioned that linseed oil dries, 
when exposed to air, and forms a solid film, 
gether the pigment and makes 
an impervious coating. Ordinary linseed oil 
and accordingly it is boiled 


RADIO Battery at Home 
for a Nickel. Price $18.50. 


Send for FREE Bulletin 


The Automatic Electrical Devices Co. 
130 West Third St. Cincinnati, 0. 
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built, 





which holds te 





dries very slowly, 
























first with litharge or other suitable sub ¥en 
stances » dry i “tly Foile i .e. i jes, colors, sizes; made in our new 
tan to dry it partly. Boiled linseed oil — gactory. SAVE@10 to $25. #25. Cash or enay p 
will dry much more rapidly than the raw ya Bee Yel 
oil. The importance of the paint coating 
drying within the shortest possible time is 
evident, and to further reduce the time re 
juired for «drying, there are incorporated 
with the paint the substances known as 
driers. Th Nt are materials, made in the 
plants, by mixing lead and manganese com- Ps aachehe RHAKHKERERHKEE KE 
_ i. lt a Resi ‘ | *K (tease OPEN You R EYES to * 
pounds with molten resin, tesinates are x SAT Uke ee the won ers above anc x 
formed. These substances possess the prop- x Me gut sesroahed end * 
erty of accelerating the drying of the paint.| x Kgs ~4 esters wane PaSam o 
a hl . . a Sf >» ine 
They absorb oxygen from the air and give it) x Sa ee OS ra the dark. Constellations x 
up to the oil. x shown by shining lines between radiant stars 
- Sample star group free. 4 ft. map, $38.50. Used * 
The Filler *« by leading schools, colleges and universities. x 
Very often fillers are added to paints in| * D. W. SUNDELL, 643 Ontario Street, Oak Park, Ill. + 
addition to the pigments. These fillers are EK KKKKKKKKKK 
really dilutents of the pigments, and when . 
they are added in too large quantities they Experimental and Model Work 
may be classed as adulterants. A paint Fine Sasjrements ons oe Machinery, 
| which contains too much filler is not a good Special Tools, Dies, Gear Cutting, Ete. 
paint. It will be found that such a paint | HENRY ZUHR, 489-93 Broome St., New York City 
will not cover the surface well and also it 
will not hide the color underneath. Barytes 
or barium sulfate is used largely as a filler. STEEL STAMPS 
It possesses one advantageous property and METAL CHECKS VY a 
that is that it lessens the amount of oil or > ENCII ’ = 
. . ° _ ~ 
vehicle that is required to make the pigment S1 ee Aa 
into a paste. It must be remembered that 7 SEALS | 
any solid has the property of absorbing ne BEN 1G 
liquids in varying degrees, and that each ; ae — hapa uf 
pigment is characteristic in its power to THE SCHWERDILE STAMP (0. }» 
absorb linseed oil. It is clear that the more BRIDGEPORT, CONN 
oil is absorbed by the pigment, the more 
costly the paint. Barytes being least able INVENTIONS 
to abs inse il is en adde ig- a P ‘ 
o absorb linseed oil is often added to pig | Pertected and Bloisis Biede. Con detelep feccations, 











ments just because of that advantageous! make dies, tools, jigs, fixtures, manufacture and act as 

property. Other fillers commonly used are your factory. 

silica whiting, china clay, gypsum, ete. MOORE & COMPANY, 301 W. Grand Ave., Chicago, Ill. 
While painting is the occupation of the} ~ ant — 

painter, there is scarcely nobody who does | CROSLEY RADIO 

not like to paint and does not know how APPARATUS 

to paint or at least does not think he knows eee eats LESS | 


copy of a Crosley Catalog. In it are 
helpful suggestions as to selection of 
right instrument or parts, if you wish 
to build your own outfit. Sold by 
dealers ene jloht ert et 

FG. co 


¥ M 
325 Alfred 


FREE CATALOG ~< ~ 


how. It is perhaps because so many of us 
are painters in our spare time and like to do 
little odd jobs of painting ourselves instead | 
of delegating them to the skilled workman 
that the mixed paint industry has nl 
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and 

in Steering Pivots 
and 

in Transmissions 
and 

on Pinion Gears 
and 

on Differentials 
and 

in Rear Wheels 


Are you a nice-steerer? 










When the Load Increases 7 Times 


The next time you are part way up the 
long, steep, six per cent hill— 


When the “start”? you had is gone, and 
your motor is ‘‘on its own’’— 


Just realize (to appreciate the miraculous- 
ness of your automobile) that the load your 
engine is pulling has doubled, tripled—and 
actually increased to seven times that on 
the level road! 


It is on the long, steep grades—six per cent 
grades where the load increases seven times 
—that power must be conserved. 


It is on the long, steep grades that every 
ounce must be delivered from the engine 
through the transmission and differential 
to the rear wheels. 


And it is on the long, steep grades that 
Timken Tapered Roller Bearings best 
prove their worth in over ninety per cent 
of all automotive vehicles made today— 


Protecting from friction every moving 
part in the Path of Power, and making 
possible that easy-rolling, unretarded, 
majestic motion that carries you confi- 
dently over the top. 


The Timken Roller Bearing Co 
CANTON, OHIO 


© 1922, T R B Co, Canton, Ohio 
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Tonight, thousands of homes will be “listening 
in” with a RADIOLA RC. Half way ’cross from 


Radiola RC 


REG. U. S. PAT. OFF. 








Radiola RC coast to coast, it picks up joy, gaiety, and education, 
, ’ 
as shown above from the world’s own theatre. 

Price $132.50 There will be music, solos, lectures, political orations, 
RADIOLA RC takes but organ recitals. From Newark, Kansas City, Schenectady, 
hall an Hanes neaeaeel. I you Detroit, Chicago, Springfield, Atlanta, Los Angeles. From 
aont now the address 0 
your nearest RCA dealer. stations near you — and from far. 

rrite nd we will tell you ° ° 
We shall be glad to cend you The nearby broadcasting stations can always 
» 1B > gar aes dag be counted upon— but the romance is in getting 
Radiola. the far-away messages. RADIOLA RC is famed 
for its long distance performance. It is a simple 
compact receiver. You turn a knob and tune in. 
With a loud speaker, you can flood the whole 
room with voice and music from half across 
P re the country. 
- Jone . ~ “ 
ym § am Rn‘ ’ ° ” 
00 SS There's a Radiola for every purse 
\ out 1 
kno ne $25 to $350, according to type, range and 
pleased © road aste* purpose for which the receiving set is intended. 
, u -* gre ' 
“Vou prs ‘ 
eg ysteren ing srario™ x henes This symbol of quality 
yi puffer rand. is your protection a ti 
m ° . k, “eve Ce 
fro Set ah New onarols ch Kansas i nt rporal 10n 

“pitt cits now St Lows» ad- 

aay, Despre” 4 Adan a 

Chicas?r” port, ms: 

Cit): an er stant? Sales Department Suite 2081 District Sales Offices 

gitio™ “ 233 Broadway 10 So. La Salle Street 433 California Street 


New York Chicago, Ill. San Francisco, Cal. 



































